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(7i) m®X(*mz®i<-kx<D%%m\z^^x): as 

fj iS;iA SH^^aai5f3Sfilf (NATIONAL INSTI- 
TUTE OF AGROBIOLOGICAL SCIENCES) [JP/JP]; 
7 305-8602 < liffiSB #£2-1-2 Ibaraki (JP). 

(bio-oriented 
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STITUTION) [JP/JP]; f 33 1 -8537 i§ S £ £ l^fc £ iff 
B ilBl 1 T S 40-2 Saitama (JP). 
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(75) &wmjtamx (*m\z-3i*x<Dfr): &mxm 

(TAKAIWA, Fumio) [JP/JP]; f 300-0845 $S*S£± 
JSmZ.pffi3Tl21-28 Ibaraki (JP). /Mf^Jf £ 
(ONODERA, Yasuyuki) [JP/JP]; f 184-0013 RaU^ 
^#TfiHf[JSBr3-4-17 Tokyo (JP). 

(74) ftSA: jfTKIOS. ^(SHDMIZU, Hatsushi et al.); f 
300-0847 3?tS!S±jiTfjSnBln-1-1 B8ttO< tfejU6Pi 

Ibaraki (JP). 

(81) f!SS(BP%>: AU, CA, CN, IN, KR, US. 

(84) ffiSB (JEHI;: 3-D (CH, DE, ES, FR, GB, 

IT). 

2X^a-K&tfit!j<Bl!i8f§lco^-cii, SttfttT$*l<& 



^ (54) Title: BZIP TYPE TRANSCRIPITON FACTORS REGULATING THE EXPRESSION OF RICE STORAGE PROTEIN 
I/) 

^ (57) Abstract: cDNAs (RISBZ1 , RISBZ4 and RISBZ5) encoding bZIP type transcriptional factors are isolated from a rice seed-ori- 
gin cDNA library. These cDNAs encode novel proteins and show binding activity to the GCN4 motif. RISBZ1 activates the tran- 
scription 100-fold or higher via the GCN4 motif. The expression of RJSBZ1 precedes the expression of a seed storage protein gene 
fs| and observed exclusively in seeds in the ripening stage, which suggests that RISBZ1 regulates the expression of the rice seed storage 
O protein. To facilitate the binding to the RISBZ1 transcription factor, the recognition sequence (GGN4 motif) of the transcription 

O factor is ligated in series and transferred into a promoter of a specific storage protein. Thus, the expression of a foreign gene under 
N the regulation of the thus modified promoter can be elevated. 
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(57) gift: 

-f *Wl1t\&M<D iMkz"<zr=> ■ »K bZIPSfe^H^^U- Ft 3 cDNA(R 
ISBZK RISBZ4. RISBZ5)*WLfe* ttcIMtt*f«**>/<*lC*3- K l/t 
£tK GCN4^-7lCftbT^£r£f4££UT^fco £fc R1SBZ1 GCN4*^ 

p> N risbzi tt>f^a^jit^>/^M©^&$ij^t-tvNsc.^^i®$nfeo 

£fcs RISBZllc¥S-f ££>*£^£&B(C-f $G^S^I«ia^J(GCN4^ 
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4 mm? >WM(D%m%Mffl?z bzip mm&m? 

mm 

(D^r (Goldberg, R.B. et al. Science 266: 605-614, 1994) 0 

h^jWSW Wfc ft < £ t £ «t o Tff fen -s £ e> nr v^s 0 is^h^©^ 

tlT ^(Thomas T. L. Plant Cell 5:1401-1410, 1993; Morton R. L. et al. 
In Seed Development and Germination pp. 103-138, Marcel Dekker, Inc., 
1995) 0 
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S(Muller M. and Knudsen S. Plant J. 6: 343-355, 1993; Albani D et al. 
Plant Cell 9: 171-184, 1997; Marzabal P. M. et al. Plant J. 16: 41-52, 
1998) 0 

M^M*>>^WMfc?7°v^-*--XUft£tiX^Z> Prolamin box 
(TGTAAAG), GCN4^-7 (TGA(G/C)TCA), AACA^Ef— 7(AACAAAA)£<fct>*ACGT 
loss-of-function (mfeKM) £ £ t>*gain-of-f unction (mm 

(Morton R. L. et al. In Seed Development and Germination pp. 103-138, 
Marcel Dekker, Inc., 1995) c 

GCN4 ^f-7ii«l^ yAZMMfc^tfr D T*&& < N ftt»fcWfc£ji 
fc^©7n^-^--#£&#< jim£ftTM3(Muller M. and Knudsen S. 
Plant J. 6: 343-355, 1993) Q Mt&s 4*9)^ U >?tfs^© GCM^E?— 7® 

•&%B&tifzztfrt>, gcn4 ^ 7 ttmmmmmmzmmte'&m r 

^ZZbtPmrnghtzim C. Y. et al. Plant J. 14: 673-683, 1998) c GCN4 
^-y\±U£UZW$M-*®k^X Prolamin box ( TGTAAAG ) t M$M b X % tK 

3A^^i/r->s ^A^o^-;i/^x 7-fA^0-fe*ux v;i/#A© 

*7iJX a h A^© coixin ^h•{5^^^^:T©l§t/®7D5 ^ >?lfE^7"n 
^— #-£j|tH£ft3 endosperm box ©$f$gffi©— oh^ott^o 

&^£©^*7>:ru aaca^e?— 7^n-^btv>2>o 200^ 
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-7 (GCN4 tt— 7 t Prolamin box, & b < l± GCN4 =E?—7 h 

AACA^-7) ^?L^M^7P^-^-^bT+^^f 
Sfc&fcyu £££^-7^i^!&£(Takaiwa F. et al. Plant Mol. Biol. 
30: 1207-1221, 1996; Yoshihara T. et al. FEBS Letts. 383: 213-218, 1996; 
Wu C. Y. et al. Plant J. (in press)) 0 *j£ N << *7>x U >jtfc^(GluBl) 

-197bp7n ; E-^-M^mm^n^GCN4^^-7, AACA ; E^— 7 & <£ £>' 
ACGT^-7GD4>©'J>&< 3oip'|}lT^5^^^f; (Wu C. Y. et 
al. Plant J. 14: 673-683, 1998; Wu C. Y. et al. Plant J. 23: 415-421, 
2000) o 

h 7^ P ^ i/CD 0paque2(02){i bZIP M©K?L#^^^H-?^$) tK £<2> 02 
& h >)^D3 ^ 22kDa a-g-f ^fe^n^E-*— 4»© ACGT ^-7 
U Sfc¥£r£&tfj£i*£ (Schmidt R. J. et al. Plant Cell 4: 689-700, 1992) 0 
02(±(Ga/tTGAPyPuTGPu)iB^!ii:^bT> b-32 U tfV-A^tfrfb* 

Tvmfmmm&mzm^ b w * £ ^ &3g£r£ftT ^ s d^**e> (Lohmer s. 

et al. EMB0 J. 10: 617-624, 1991), 02 fcfcfij£l>*g£S&£#f §^>®m 6 
ftSo GCN4^-7&02fc£oTlS£fts 02 h©^^^bTfe¥^tt<b 
£ft5£fc#ffig$iiT^5(Wu C. Y. et al. Plant J. 14: 673-683, 1998; 
Holdsworth M. J. et al. Plant Mol. Biol. 29: 711-720, 1995) 0 g^BOffi 
^Tiis ^W^I^ 3A^©jg^g7*;i/x->JtfE?(Vicente- 
Carbajos J. et al. Plant J. 13 : 629-640, 1998)70^— £ — *<tlf> 

7--kV>?tiE^7D^-7-(Marzabal P. M. et al. Plant J. 16: 41- 
52, 1998)cf»fc#S-rs GCN4^5f— 7 S ££0* Prolamin box tB&LX^ZZ. 
tifs in vivo footprint WSx <fc D^^^feo in vitro DNasel 
footprint 1@6x £ £ Ds -f ^g^li^ O^E^W^S^iV GST-02ifc^> 
^7Hfr\ ^^7*;i/^U>?if5 : ?7D^-7-©GCN4^5 : —7^^^{c:p' > il 
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LT^ZZt&TjkZtltciWi C. Y. et al. Plant J. 14: 673-683, 1998; Kim S. 
Y. and Wu R. Nucl. Acids Res. 18: 6845-6852, 1990) o Cft^CDftljlfr^ IB 
yHDmtttii 02 flWs^B^ <p*#4 U GCN4 7 < CDffiWjK* 

«5£ N GCN4 ; E5 : —7^Ea-r^^¥a?©cDNA7P->^ 3 A^(Albani 
D et al. Plant Cell 9: 171-184, 1997)j3<t^^A^(Vicente-Carbajos J 
et al. Plant J. 13: 629-640, 1998; Onate L. et al. J. Biol. Chem. 274: 
9175-9182, im)\,Z#^X%M$n, SPAs BLZ1 £cfct>*BLZ2 tZHV e,nfeo 

;^>?fi^7°D^-^-4i©GCN4 ; &^-7^^uTs awj«*>^*Ksi 
afW»wc«abt^fe. 02©bzip K^>f ^fcttv^Htt^-rte^H^* 

TV^VN(Izawa T. et al. Plant Cell 6: 1277-1287, 1994; Nakase M. et al. 
Plant Mol. Biol. 33: 513-522, 1997) 0 

nfe*ttnfflfigj3 j: xmyms &mz ? n *> ©seats £ ^^©n#t &iug t ? s 0 

GCN4^E^-7(is IStl©ffl-?I?M^>^7^i5-?07D^-^-T^E{3^ 
SoTV>2>o COGCM^E?— 7fci\ h ^^EDZi J/® 0paque2(02)7 WN°7||fc 
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W-mttJ ZZtfc&bs GCN4 ^ ^- 7 t <Bt&&&ft bT >f 

* f 4" **»£&© cDNA 5 7*^ ij -©7 7 U > 

V\ 5 bZIP Sfe¥H^F*3- KfS cDNA (RISBZ1, RISBZ2, RISBZ3, 

RISBZ4, RISBZ5)£Jjilibfco jf££n5T^ >> REBlOffifclttfreK RISBZ2& 
<fc£>'RISBZ3&, BBD©RITAl(Izawa T. et al. Plant Cell 6: 1277-1287, 
1994)£«fct>*REB(Nakase M. et al. Plant Mol. Biol. 33: 513-522, 1997)£!U 
-&&©-£fcofcfr\ UDORISBZls RISBZ4 N RISBZ5 
- K b W 3 £ 2: mm bfeo ±«5a©*W1£ICfcoVvCs GCN4^^— 7 

tom^m^m^tztn^s risbzi, risbz2, risbz3 3 risbz4 3 iimsm^t 

ft 4k GCN4^^-7h©|g^rS^§W-rsC^»JBJbfeo &£5®©*>/1 
*R£o^Tx GCN4^E?— 7 *:©«S£*^bfeK¥iSttfcfl*II^S^tt*fT 
ofeo *©*gHx RISBZI GCN4^^-7^©^^bTfe^ 100 

±mte<b£**CfctfW!8bfco tits g|§©GAL4 DHAfirfcM'f >£fflV>;fc 

tt-fbK^-f ^fcbtttllfebTV^SClii^JWbfeo RISBZI fc*©f|&©RISBZi: 
©fe¥^btl©7iV>{±s 7 7^yi$gS©^H(RISBZ2), $,SV>(±te¥tStt<b 
M^f XRISBZ3, RISBZ4, RISBZ5)©&&C±i: btjgSt5*©^ofc 0 d© 
ci:^^ ^}SI4{bh7<f >0i^ItJ;ot, RISBZI £ftii©RlSBZ 

rt?Rt<Dm^m&fc&<Dmm&&bzzt&w®$ntzo &tz, risbzi 

^ t)~e^<> fib© RISBZ * W^K^xD^ 
h^JBJbfeo RISBZI ©fcStts a?Stj»*>^ffi^^0£3£«fcD 

StefrU ^8©1»©&T|g3lbT^§£^£>s RISBZI «±«^JS»j»^>^ 

.7K©^=&WbTv>§ RTtfett^tt^nfco risbzi Mfc^vmnzm 
^ztztbiZs mMteToiyn^-tr-tfmmgntz gus i/*-7-«fc^£#A 
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&±©j:3fc#f8W#&ttN %im'*>rt#nnmu risbz4. risbzs# n % 

GCN4 =£3— 7 fc^t £ £ £^ U RISBZ1 #>f ^atPJffjK* 

fctts #3^©RISBZ1 fc:7n*-*-©Tftfcl|&&<*-frfe-DNA 
#£f?ltls £<fctf RISBZ1 CD*»E5»Jft«trp ; E--^--CDT«fcl/*-^Htfi 

mm*m^%ztz.&t)^ i/#-*~mfc?<Dmm*t%mtLtzs risbzi© 

tts ±M\y^-^-MB,^-(Oi%t> *) RISBZ1 ©fcftI2?!!£^tf rp^-*- 
©T»fc*&££*S Cl fc «fc oTs ^Mteil*ltli*:MP«3T^JK^^^^i. £ 

■T3&fc^**9iH:s GCN4^-7 fc©«g£&^bT>f ^S^flfjfc* 

CD TIB (a) (d) ©VN-fn^^|B«©DNA, • 

(a) : 2 S 5s *fett7©V^ixA»K:e«©7^y|ftia5!JA»fe3&S^ 
>^7St£p-h*-f SDNA N 

(b) IH^Wt : Is 3s 4s £tzl,±6<D^?nfrKtM<D&m&m<D3*-\ t ffi 
«*$tr DNA N 

(c) IE?*t: 2 S 5s $fet±7©V>-rn*»t:fB«©T^yKiB5!Ifc*^Tl 

E8I#5: 2s 5s *fctt7©VN'fnfrk:IB«©T5>'»IB91I* 

(d) iB^IS-t : Is 3s 4s &tc&G<D^?nfr£fflm(DM&m}tpt>l3iZ 
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DNAi:^hU>^x>h^^"FTVN^^U^XU KWf : 2^ 5 S tit 

C2D KM**— 7t^t« *fctt-f*«Wil^W^R©«i 

C 3 D S N C 1 D 3; fctt C 2 D tGtt® DNA V 

C4D C ID C 3 D ©V>-rn*CI3«ODNACDi|E¥0^i:fflffiW*7>^ 
•tr RNA *3— K-f 3 DNA, 

C5D C 1 D fr£ C3D ©V^rn*K:ia«©DllA©IR¥SW*»llfl9K:ilil'r 
£ U tfif>f ArStt^WT^ RNA *3- DNA N 

C 6 D *««U»fc*^SJ6^fcN.^#J»*fc«kt)s C1D fr£ C 3 D ©^ 
■fnfrfcfBIB© DNA ©B3i£«J$!!£ UNA &3-KU C 1 D fr£ C 3 D ©V> 
■fftfrfcliBiB© DNA 90%W±©fflRH4**t* * DNA, 

C7D *«nWHSft:*W-*rtftttO C ID fr£ C 3 D ©v^ftfrfciMcDDNAtf 

csd c id #>e> C3D ©v>"rn*tffi«©DNA^tp^^^- 

C9D C1D fr£ C 3 D ©V^ftfrfciBSBCDNASfefci: C8D fc!3*B©^** 

C10D UDfr£ C3D ©v>-fn*tffi«©DNAft:«tD3-J«$ns^>^ 

CUD C 9 D fcfB*©ff2fCfem«£*g« U MfilttJfettf©^ 
*±f»*&»a**fc^W^R*lBlJR'rsxfift^ttN C10D KiB«©*> 

CI 2D C4D *»6 C7D ©V^"fn^^IB«©DNA^tf^^^- 

Cl 3D C1D fr£> C7D ©v^ftM:gB«©DNAi;fefcfc C8D £b<& CI 
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Cl 5) C 1 fcMO»IC«^«K*MDTF»*fctt^D->-c*« N MM 
Cl 6 ) C 1 4 } £ fctt C 1 5 ) £m®&J(t^«ri^ftm*k 

c 1 8 y %mmw$<DTmz. c 1 ] kwa® dna ^ti^^^u^ dna^ 

C 1 9 ) «tiiB8l# GCN4 £^£rI3BI"C& 5 C 1 8 } tdffittO*IWk 

C2 0) GCN4^E?— 7*qE^J#-9 : 8s 1 3^ gfcfci: 1 4©V^ftfrfcIB« 

c 2 1 3 siwse^jd* g/c ji? v ? x %^tsmmr& %> c 1 8 } mibi©*!^ 

C 2 2 D ffi^Wl^m C 1 ) £IB«0 DNA tfttW6fl9fc|S^ Ufc DNA * 

±c^-rs«[«#*2flsE**sii:&«fafci-Ss ci 8: C2 id (zn>r 

^BJfcfcs -f*£#©RISBZK RISBZ4 S ^<tt>*RISBZ5 * h'f 
3DNA£H#t-T£o RjSBZl©cDNA©ffiM2*J&Eaj#^ : lie, §£cDNA#?zi 

-\*t&#>^zwcD7*;Mmm*w&m^: 2^ ^vadnao^e^j^ 

BB#J#^: 3fcjjvT (E8I#5: 3 fcfBIB©$V A DNA £ N -Y>hP>£^tTs 

6 o©x*y o RISBZ4£J;^RISBZ5*>;l?|f©cDNA© 
flMffi^J**ft*ftIiai#5 : 4*iV6^ RISBZ4 j3«tt>*RISBZ5 

© cDNA #3 - h* 1 2> * >rt ? Sf © T ^ J & ^n^MlSKIOT : 5 £ <fc 

7 tea* "To *W*BI*fc*^Tx #$BUJ3®RISBZ1 N RISBZ4, RISBZ5£££ 
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®Xs risbz tmmt&o 
*mw<DMm#>A>7m&, gcn4 ? tm^t^mti^u m?m 
<DUmm=f-~e-ib%h i %?Lt>n%>o zo^-zb, RiSBZifct gcm^e*— 
&%ftLxm^mmfcftmbtz>m±j*%\sX^tzo risbzi attorn * 

-^-^>f*a?©«|»Jifc*V^TS5ttftUTV^fcili:fr&s RISBZlfck -f* 
£fcx bZIP M^¥@T(i7T^ y-fcJRtS«*fcH?©fc#£fc#fc3: !K 

©I^W^l^ RISBZ2 jSctrf RISBZ3 ^RISBZl ^rDZfMMt^ 
Cfc*j^Ufeo ££x RISBZ4 RISBZ5 « RISBZ3 CD bZIP M>f >fcfflEH4 
##mfcES< (96%43JttF82.7%) N Cft&OH^fc Rimi fc^xD-*fr£JB 

^-raqTtitt^x.^n^o *^w©RisBZ4*«ttrRisBZ5 

&s a^x-^^irWBUfcJteCTs *»WORISBZl*J:VflllO RISBZ ^> 
tots RISBZ ^>y^^^3-h*-T5DNA N fc3V>fci:&DNA©$gSi 

j«^w^ft*SfftK:W(**Sc:fcfc«fc5s <fc D^MifciSfcfeS^ 

RISBZ ^W^Hft3-K*T* DNA JCtts y^ADNA N cDNA, 
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7*57^ h\ 7 7-^ 3*5 b\ BAC, PACfcttWPJjrcSS) £ffr£U - 
ft^MIILTs *»M^W^Kft3-Kr* DNA EEJ« : K 3s 

4 N 6) &3lti:ill8bfcrD-^ftfflMT3Dn-^W^U^€-S/3>*S 

So £fcs *«^>/^R*3-Kf S DNA (09*.tfs E8I#5: Is 3, 4s 
6) fc*3^ttfc:77>fv-*fftfcU ci.n**lfflUfePCR&ff"5cikt:j;oTW 
K-rSEfcfcRTt&TfifcSo ££s cDM&s fllS-fc^ ^tl«*fettilfl»e)tt 
ItiUfcrtKAiafccDHAft^fifcU A.ZAP^©^*-fc:#AbT cDNA 

PCR § ff o a t fc i D lit -2. c t d^qrtlT? & 5 o 
*»WttN E8I#5: 2, 5, 7 fciBUB® RISBZ * W^R&»ffettfcH*fc 

fcfck ^h^S^WI^H^IH^-t : 2, 5s 7fcf3«0RISBZ^> 
dCDJ^&DNAt&s fll^Ks EWt: 2 N 5s 7 tfB«®7 ^ ^ KE8JK 

^Tl^U<&1£gfc©T^®#S&s ^s M*J:rf/*fctt#A$tifc 

T^y^E^j^^nfe^w^M^n-K-rsDNA^^-rsfe^o^^ 

#fc£<fle>ftfc#«sfcl/ti±N 0!*Kn site-directed mutagenesis & 
(Kramer, W.& Fritz,H.-J. (1987) Oligonucleotide-directed construction 
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of mutagenesis via gapped duplex DNA. Methods in Enzymology, 154: 350- 
367) tmtfbMo £tzs ttSEiBWO^fciD^-Kf S^W^KOr^ 

mu*y*>7% (iBsw-t : 2 S 5 S 7) ^-vtzr^smmmfc^x 



* § DNA # GCN4 ^ 7 fc^f *f 5 * 7 JR * n - K * § 
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*)s mkmmfc^m^(Dmw%iVt<Dwm*fioo mxs-x-t-Tv^j^&m 
^;i/x»;>3tfE^7°D^-^-^Wi.c^^t^o i/#-*Htfe?i:bT 

*n- h"tS DNA §HItSfe«)ts J: <*P^>nfeffe©^il bTfciU 

/W7iJ^€->3>gi (Southern, E.M. (1975) Journal of Molecular 
Biology, 98, 503) ^#>J *7-H*jg8£j& (PCR) (Saiki, R. K. et al. 
(1985) Science, 230, 1350-1354 s Saiki, R. K. et al. (1988) Science, 239, 

487-491) mmtzjjm&mfbnzo mt>* ^itt^tii RisBzatfi 
=¥■ mnm^: u 3, 4, 6) bL<&z<D-®%7'v-ytLx, ztzmm 

* 55: £fr & RISBZ fcfc^ Htt* #1* 5 DNA £#111- 5 C fcfcjUtfrV^ -5 
5 d a o d © «t a fc >W y U ?<{ XftM^ PCR Sflrfc «fc D #Nt b -5 § 
RISBZ ^W^jHfc^CD«|6SWr.«^W^3Bt*3-K-rS DNA 

ij^^-S/a^ftktt, 6MSfk 0.4% SDS N 0.5x SK0*#£fcl±£ilfc 

00*. i& 6M £« N 0.4% SDS, O.lx SSC 
<t D ffilHf ©fcl^ DNA ©3Wft&#lt£J^-r 5 d h * So dftfc <fc D #m 
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£*ifcDNA«\ y^smi/^Mz^x, mu#ywg(DT^jmmn (is 
^^b<»9o%^± mm, 95m±) ©iB^ioi-^^-ro gE#j<z>iqi-t$ 

tt N FASTAtftfH (Pearson W.R. and D.J. Lipman (1988) Proc. Natl. Acad. 
Sci . USA. 85 : 2444-2448) ^ BLAST fcfcfc «fc t) ft^f S £ i: #t § £ 0 

> x ^ x - *> ? m m oit m fcf ij m t z> z. t -mm? & s 0 

gfc©ffll£*>^KfcbTl8*i1"£#& (*SNew England BioLabs #$g^© 
^^-pMAL^U-X) s Wft>-S-h7^7i7- t?(GST)fc©I&-£ 
tr>>V?Wt\sXm$kt&15& (Amersham Pharmacia Biotech ftMfibfc^trt 
-pGEX^>'J-X) N t7>*yy#V*ttM\sXWmt%l5& (Novagen*±©pET 

i/y-x) i&z%mmt%z-ttm&zib%o m&m£\sx&s 

*mm^<DmAM±, #;i/^*A^#>&*iJffiU;M*A£8 (Mandel, 
M. & Higa, A. (1970) Journal of Molecular Biology, 53, 158-162> Hanahan, 
D. (1983) Journal of Molecular Biology, 166, 557-580) £JS^£iI t&X% 
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-So 

*m%(D dna *«a-r a^wa**«i#*fts »-r *ani§©* >a 

^1^3- F^"S DNA SgMJfc^^-fcftAbTs £ft£ffitJ«£#AU 
»^©te¥®»»J*«ttJ t ^>^^!g^©ffl|R©»MA $ ^*nSo £fcs DNA© 

xistzry^yx Wktmwfc&^x7yttyz®%%%wtzz.£x%i&b 

T^BEbfc(J.R.Eckerj5«fcV R.W.Davis, (1986) Proc. Natl. Acad. USA. 83: 5372 ) 0 
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1 5 

»fe : ?©»3B*ffiT*-&*«l* s «^ilT*D(A.R.van der Krol t> (1988) 
Nature 333:866K mi?&fe®K%VZ&fc*%M%m\2#Z&®£\sXfe 

&btl>$o 

«fc«5IE¥«i*k -a$,<DMfo"D~D&>%> RNA fc©/W 7y y ^fifcfc«fc**SJ?Mk 
>r > hn>^*v>h©4gi^r£©;W:/ij y 

y v-A«g^u(fl[t©A-f 7*u * K^t: <fc5^7-^ K«i©#ftiajts ^sxxm 
£-c&*o unfits mw-s xyvji/yVs ztcimmommzvmhx, m 

»«fi : P©»il*»IW-r*(¥Jl*J:V#± rfr£fc*«*»as2 #&IV tt£ 
?0SI^|j , H*4ft«SH,*»ft*HA,PP.319-347,1993) 8 

*^T-fflV>^n5T>^>^E^J(^ ±fE©V^©ftfflT«?tfE : ?© 
«a*»ft!lbT*J:^o -OCiitbtll ^fc^©inRNA©5 5 «{g©^ff 

&3?o bfrU 3-K*«*b<l±3 , ffl©*HIRfi*fcffl«lfl«j3a;E5y*ttffl 
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DNA (is &%\<D%mX\ 3fa©*»^W0ftT?*«5o T>^-fe>^DNA©E^!J 

±t-$)D> *e>fc»*b<tt5oottatw±Tf»So->i*s m^MT>^> 

* DNA © & £ fct 5kb <fc D 4> *g < N $? £ b < (± 2 . 5kb £ & ^ <> 

ff o d 4» pjf It- & 3 o U #1f W A h fcfcftfti&fSte * W 3" 5 RNA £ i: £ V ^ o 
U -f A fctfi* ©fSt££ 3 * S tfs 4> RNA *«I»f "T 3 £ 

br© u >f h<Dm%\z. x tj s rna ©aJtt^sw^towf * e w fc-r s u ^if 

A©l&st^fgt&o£o U^IMAictts ^;i/~7°I^>hP>M^s RNaseP 

v-^y Fi^7t>itms 40 7 ^ KSJftO)»tt KpW 

-r**©**4(/Jx*tt*«ktJf^:«^ : ?, (1990) Sg|IWWR*35:2191). 
0>J;tfck A>v-/sy KSU>K1f>f A©SB«J»fK^>f >l±s G13U14C15© 

ci5 © 3' mzwrntzifi* isttfctt uw a* 9 &© a fcaatw^^-r * £ ^ #s 
i5^©^(ic©#i' AtfettUT^toir^nsdd^^nT^ 

£(M.Koizumi £,(1988) FEBS Lett. 228: 225 ) 0 V #1f >f AOamH^fiP^WW 
*Btfi^69omiB^Jfc*««taSJ:"5t:»fh-rn«x *HftRNA*©UC s uus 

ua ^ ^ a E*i«Hrr rna »; #w a n t 

#T5Tt6T?fc 3 (M. Koizumi £,(1988) FEBS Lett. 239:285. /Jv&f££«fctWf f£ 
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^(1990) M 6 , 35 : 2191. M.Koizumi £>, (1989) Nucleic Acids 
Res. 17:7059)o $J;Lfcf. RISBZitfe^ (IBSWf : 1. 3. 4, 6) 

^*fi£jim£ ft S(J.M.Buzayan Nature 323:349, 1986) Q £©'j^1f^A&. 

mw^m* mkwm*mzt <ta icn§gt-e§ 5 z £#^£ftTi^(Y.Kikuchi 

££t>*N.Sasaki (1992) Nucleic Acids Res. 19:6751. %iW#, (1992) ik¥ 
t&%) 30:112) o 

M%}*®mz» # S J; 9 ISir^ftfc U tfif A&. ^tJM^fe¥£ft S cfc o 
fc* U 7*M;i/7© 35S rnt-^-ifet'crDt-^-^itf 

^^IB^t^^tiSo bfrb. ^£ftfcRNA© 5 5 3fc»>3'5fc 

$>%o ZCDXofttZ, fe¥^nfeU^-tf^A^tfRNA*^U^if^AgP^ 

? #>©^7.£fj < h u $ \) ^ A w^tsc £ qTfg-e^ -5 
(K.Taira£>, (1990) Protein Eng. 3:733. A.M.Dzianott J.J.Bujarski 
(1989) Proc. Natl. Acad. Sci. USA. 86:4823. C.A.Grosshans £ <fct>*R.T.Cech 
(1991) Nucleic Acids Res. 19:3875. K.Taira £ (1991) Nucleic Acids Res. 
19:5125)o Z.<D£?%MmW%? >rACi^ 

MWT^Uatats J:D^^to-2>^i:feT#5(N.Yuyania 
Biochem. Biophys. Res. Commun. 186 : 1271, 1992) e £ (D J: ? & U ^if >f A VMT 

fciB?iJ 3 DNA ©JBRfetft K: J;-3T&fc*>£ft?> ±t«J £ X o T 4) ft 
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£frT*f±&V^\ «[»fc*V^TH:U«UK»JS5*nS(Curr. Biol. 7:R793, 
1997; Curr. Biol. 6:810, 1996) 0 MZlts RISBZj^^^&f&JSftfete^tf: 
£*#5fe«>fcfck RISBZjSfs^b < ttiLftfc^ftbfclJ^jartiTS DNA 

■c * § «fc o tfM b fc^* * -dna & @ tt©tt«pvjgms& u e> nfetttu* 

^^±£|!3-^&£^y:&l^\ 'J>& < 70%£lt N £?£b<fc):80%& 
±; $e,t»$U<li 90%W± 95%W±) OBB^J©H-tt*WrSo 

@E?|J © H-tttt> ±IB b fc&m £*'Jffl bTSfetf 5 C * 5 o 

EBI##: 2©:r $ y>«E8l© 1 ffifrfe 40&£*&b£^:/^ KSfc&c: 

*««Biiia©^3Ptte*fcfflv^na^^^-i: brttx mmmftx-mxMte** 

35S rn^-^-) M-rs^^^— WWfcJM*fcJ:&R*Wfcl6 
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mfcmtttHzfffl&Gfflt & 7n ^ § d h & -eg §<> iem^h 

x 1 ; >jtf£?©7 , D ; e-^ — (Takaiwa,F.et al. ,PlantMol. Biol. ,1 7,875- 
885,1991) ^^BjORISBZl©7°D^-^-^\ >4*> x> A V77^, i 

^>y>v-^T^tbii7T-fe^U>7i^©7-D^-^- (Murai,N.et 
al.,Science,222,476-482,1983) ^ t^^T^ni^;i/^7xiJ>Ife?©7' 
D — # — (Rodin,J.et al.,PlantMol. Biol., 20,559-563, 1992) tf^tf £>ft£ 0 

(Rocha-Sosa,M.et al.,EMB0 J. ,8,23-29,1989) fr\ ^©±5||IT"^^ 
^#7^>lfg?©7'D ; E-^- (Hattori,T.and 
Nakamura,K., Plant Mol. Biol., 11, 417-426,1988) # N #£1/ 

^(D^n^E— # — (Orozco,B.M.and 0gren,W.L. ,PlantMol. Biol., 23, 1129- 

1138,1993) tmm-e&Zo 

ttETfcS (Toki £ (1995) Plant Physiol. 100: 1503-1507 #H) o #J;lfc^ 4 

-mz& h7°77 b^mittmxL, mm u>mj%&m&mLx 
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£W£ (Datta,S.K. (1995) In Gene Transfer To Plants 
(Potrykus I and Spangenberg Eds.) pp66-74) % D 7*D h7°5? 

(Toki et al (1992) Plant Physiol. 100, 1503-1507) s A°-^^;i/#>& 
££D«^«fc?£iI^AU myQfoZm&mtZHm (Christou et al. 
(1991) Bio/technology, 9: 957-962.) %>&l$7 Wn^^ U t> A^^bTjtfc 
?§IAU MK*£li££-£S73& (Hiei et al. (1994) Plant J. 6: 271- 
282.) ^<o*®Si«l:iiU *m%W(D&ffifrmte&^xfc<% 

mm^fa*%(D?m&z^&?v->frbmmMm w*.& m*. mm, wm^ 
m&s flu tuix, 7nh7°z>xvm) zmr. ^fi^mmmm^ 

© dna tpmmm^&Ltz mmmm, ^^xin^mn^Mt^mMmw^o 
mmmwm.mvTm^mwcD dna *> l < \m&M&*& r^ti^^o 

£ft#£fc^®&3l:&^?!|<*ft S J: a fc, ^WJ0^i:*B0j0 DNA & b < fcfc 
^Sfifs^ bT l> § d t % V^ a o 
flUttffiaifcfck (E¥HtF-C»S*»W0) RISBZ * W^JKpH^-T* dnaih^j 
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&IH\ $? & b < fcfc GCN4 1 7£fefci: G/C #y 77>£^tf DHABBIT?**,, 

•GCN4^- 7 (GCN4^-7£^Mfc^£) 
GCTGAGTCATGA/iB^J#-t : 8 (GluB-1) 
CATGAGTCACTT/iE#J## : 9 (GluA-1) 
AGTGAGTCACTT/IB?'J#-t : 1 0 (GluA-3) 
GGTGAGTCATAT/BB^J#"t : 11 (LMWG) 
GGTGAGTCATGT/lH^lS-t : 1 2 (Hordein) 
GATGAGTCATGC/IB?!j#t : 1 3 (Gliadin) 
AATGAGTCATCA/K?!I#^ : 1 4 (Secalin) 
m&OmntbXnt GCN4 ^-7mmt bTfciu rGCTGAGTCATGA/iE#l 
:'8js rGATGAGTCATGC/IB?!Jl|-^ : 1 3j £<fct>* r AATGAGTCATCA / /@3^11# 
^: 14j mmgfiZo G/CtfytZtbTMfcmz&s W3\ r AGCCACGTCACA 
/IffiWf : 1 5 j IfmmiSftZo ^g|(DTOiH^JhbT{is ±13© 
GCN4^f--7t/fe(iG/C^iy77^^>7 :; Ai3^D^^nfeiB^J*)^tns 
b < & GCN4 ^-7 £ fctt G/C y 7 7 A* 4 @* >t j A fcH t) M£ tlfclB 

r »Jit«OT «Efc*»W(0 DNA j&*»f&Wfc*&£Ufc DNA4t»3£ 
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0 1 its RISBZ * > ;i £ Jtfc «fc V 02 Wt bZ IP * >/ jr© 7 * ^fg^ijoD^i III 

0 2fck RISBZ ^>^^M^^r>'O2^bZIP^>^^M©T^y^iB^J0l:b^ 

WgJff ^^;KNLSA; SV40-like motif )(Varagona M. J. et al. Plant Cell 
4: 1213-1227, 1992)* J: V-b U > U yf-'J >^fbiM M±rM»*J:tWlft7? 

bZIP 7°n-^©f^(cfflv^c7°7^^-{tt^J;^lRl#©^EPT*^bfeT^ 
y^SB^J^i-iSffr^ftfeo BLZKVicente-Carbojos J. et al. Plant J. 13: 
629-640, 1998)£«fct>*BLZ2(0nate L. et al. J. Biol. Chem. 274: 9175-9182, 
1999)&:t:tA^ 02(Hartings H. et al EMBO J. 8: 2795-2801, 1989)*«tV 
OHPKPysh L. D. et al. Plant Cell 5: 227-236, 1993 )fc* h ^ un^ s SPA 
fcinA^Albani D et al. Plant Cell 9: 171-184, 1997). 02-sorg ttv;i/# 
A(Pirovano L. et al. Plant Mol. Biol. 24: 515-523, 1994). 02-coix W\ 
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hA^ (Vettore A. L. et al. Plant Mol. Biol. 36: 249-263, 1998)fr£i£H 
Ztltz 02 m bZIP * yjWW&Skto 

^A^CDBLZl fcte^ilfh^D^XOE) (Hartings H. et al. EMBO J. 
8: 2795-2801, 1989), v;i/#A(02-sorgK ?\ h A3r(02-coix)© 0paque2itfc 

«s n&%£XF&fflm<DmW, 10, 15, 20 £<fcZ>*30DAF)J;Dttffibfc:£ 
HNAfcO^Tx bZIP M >f >TM©M^MIB^J§7°P-^M^fey-if 

H«*rn-yfcfflv^»*ffofe 0 'ttKlfcl/Cx 25S rRNAcDx*^ A/ 

0 6 t± N mmm* ztmz risbzi 7-p^-*-/gus b 

(A) RISBZI rDt-^-/GUSl/#-^-»fi?©*SiaT?*So (a)fc«fctf 
(bK RISBZI atfi?©fe^HI^ <fc t)»^T-1674-+4#BCD«[3ISl?©BB5!I* 
<fct>*uORF §^tf-1674~+213 #@0^^t-0E^l^^n^tl^M t U 

?-±<d m utf-t-mfcttm^fzo (ck giubit-p^e-*- (-245 - 

+18)iB^!J^r^^^ F^*-±©GUS l/^-^-?tf5^h^bfeo 

(b) &mm<Dmtt%&z gus i/st^*Ht^©i§^£^-f ^g-e&So 

1/ * -jtfe^j&^A £ ft fc -f * 10DAF ) |q] fctfj o fc® £ x- 
gluc^^MbT 37 0 CT«bfeo KNttffi?U EMttE**-To 
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OWfc^bfoi^fcSo fflH&¥®ik%&to MU(i4-methylmnbelliferone 
m 7 fct GluBl 7°D^-7-±© RISBZ1 7 W^fC^IM h©HU£©;fc#> 
-7-$T#(-245 - +18)©^ft^ft©il(Top &<fc?>*Bottom)£fr£fojIi$b 

•fcoT^ffi^ftfcfrofciM h(*EP)# GCN4 ^-7©#fre>©&li/±i£ftfco 
0 8fciu RISBZl^>;^g©GCN4^5 1 -7^-ra^t^^fe>!7 I ;i/e/7 

WILD: GluB-1 7*P^E-7- (-175 to -155)© GCN4^-7£^tf 21 bp © DNA 
WfM-o M1-M7: 3bp 1*o^J|y»;L £>ftfc 21 bp © DNA \8\ft(D is V — 7C 0 GCN4 ; B 
^-7&ireBA/^b£o 

(B)-(F) GST-RISBZHl^7>^7M^7 , ;i/^7 h^UfflOfeo 7D-7^b 
T21 bpODKAWf^(WILD)*iPie.feo (B)GST-RISBZl; (C)GST-RISBZ2; (D)GST- 
RISBZ3; (E)GST-RISBZ4; (F)GST-RISBZ5 UV^X'f 7-&7 , P-7*fc*rbT 

2 : D>^-f 7— &U 1/— >3-10: 3>^-f &D (wild type (W) s 
£J;t>*Ml-M7) 

0 9tts RISBZ1 £ffe©RISBZ i:©^rD^ v-^fg£^3- 0£«fct>*¥^ 

(A)in 7itro<E¥/HIR^©ilfflfcbrfflV>fc^^^-0^*75t-o ^7 
^^RISBZl 7>^7^ £<fctf short-form-RISBZ2 
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(sRISBZ2 : 218 to 329), -RISBZ3 (sRISBZ3 : 126 to 237)£ Wt£JR£3- K 

rs. 

$c±&%tclt short-form * W^Rfcjg^Ufe DNA 0tt£toFtftiH£ft 
feo U->3£<J;tf7T"fc3\ ^±^RISBZ1 * W^Hfc short-form # |f 
n ^ v - ^ b fe DNA ©fc£# #tft fcH * ftfc . 

(A) ir>"x7 x ^ ^-77^ ^ KO^jt^^-To 9 rj h-£D GAL4- 
DNA<g£1M h CaMV35S©=i7 > 7 0 D^-^-E^J^^^^fe GUS jtfi^U 
^-hbtffl^fec x7i^-777; Kfcfc truncated RISBZl^W^ 

RiSBzi*j;v*Ma!aisBzi^w^jtoH*Jiiifi«©A>f fd^ 

->-/1*->£^f 0T*$>So Kyte and Doolittle (Kyte J. and Doolittle R. 
F. J. Mol. Biol. 157: 105-132, m2)(DmM&Z*&V)t>tltc RISBZl(WT), £ 

BU2tt N OOSMttftJ^fcUfcRISBZlCD<sTO*t«i^©«t*BlN 7 -if 
Ell3t± N ^¥@^RISBZls 0paque2^ SPA S £<fct>*RISBZ3(RITAl)0fSI«?O 
01 4fct N m©?t^fi^©GCN4^5 L -7t^r-r?,^:^©RISBZl0^ 
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£ § GUS rStt^^-To Hifci^ffl bfc GCN4 ^-7©jBgEai*T©fcaiflB b 

[HJte^l 1 ] S^cDNA^ 75> U-fr^bZIPiME^H^&ri- FlTS 
cDNA7d->0#H 
-f^(0ryza sativa L. c.v. MangetumochO^ftisJ&U WHSfflliJW 

02 m* W^I© bZIP M >f >F«3©##t£0EV^ 7 g?IB?!J(SNRESA 

MbfcpolyA+ mRNA$^Mh-r§ RT-PCR£j&£firofco Poly(A)RNA teWUm. 
6-16 B(day after flowering; DAF)©»?<fc DttfcHUTakaiwa F et al. Mol. 
Gen. Genet. 208: 15-22, 1987K 7^T-h bT oligo(dT) 20 £fflOT 
Superscript reverse transcriptase (Gibco BRL, Paisly, UK)fc<fc ZMMM-fc 
JiSSfjoT— *^cDMAO^bfeo &V>T\ ^©a^TJEBl/t^SbZIPS! 

v-(5'-TCC AAC/T A/CGI GAA/G A/TCI GC-3' ; IB#J#^ : 1 6 N *«fctf5*- 
GTC CTC C/TGC CAT CTT CAC CTT-3' ; iS?0#^ : 1 7)£ffl^T cDNACDiifiS: 
mftfro -*fIcDNA^PCRM^l^(10mM Tris-HCl pH8.3, 1.5mM MgCl 2 , 
50biMKC1> 0.01%(W/V)-g^^>s 200AM dNTPs N 1#M7"^ v-)£&fl¥U 
Taqltfl)^— KSiDits 7 94°C, 5 ^B8«S« 94"C N 1 

# -» 40°Cs 1# -» 72°C, 2#©£jfo£31M^;i'©^> 94°a 1# 
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55°C S 1# -> 72°Cs 2 30 -iM PfrmffitZZtZ.&*) cDNAO^r 

mtW&Zfi^tzo ^S^nfeDNAirM-(±TA^D-->^^^-(pCR2.1; 
Invitrogen)t|Rv^^D— Wbbfe^fcs ABI PRISM dye terminator sequence 
system JCtoT ^>-^>^SJSS*ffV\ f#£ftfc>5jfoj^t>£ ABI PRISM 310 
Genetic Analyzer (Perkin Elmer-Applied Biosystems)^ffl^T^?llf L/> 4>&< 

V BLAST r;Hf U XA^ffl^T^n^n^E^OM^J;^-^-^-^^ 
m^tTofeo ^©^s 213bp CD DNA NrM-tf 5 Miff fcftfccfcilfflofc. dft 
£>©I*)2o&REB(Izawa T. et al. Plant Cell 6: 1277-1287, 1994)33 J; V 
RITAKNakase M. et al. Plant Mo 1. Biol. 33: 513-522, 1997)0bZIP 
>0PJtHira^feo ^n^ncoSffrfc^fS^SO cDNA£f#5;fctf) 
fc^* M/>^x>^— CD^feftlfs 5«f©213bp<DDNA®r/t£:7 0 P- 
7°^fflV>ts ^^(6-16DAF)©@^©mRNA «t DfEMbfc cDNA 5 W 7? U - 
(ZAPII; STRATAGENE)£X£U-->^bfco mmfrlt? >^A77>f 
(Amersham Pharmacia Biotech) t> [<*- 32 P] -dCTP £1£c:£-£:7d — b 
feo 7* WW 7" U #V a >rt t bT& 5x SSC 5x Denhard' s 
O.lXSDSx 50%*;i/AT^ h\ lOO/zg/il^H^DNAOS^^fflV^feo 7 4 
;i/*-£55°C-e2x SSC, 0.1% SDS «fcoTl|sk O.lx SSC 0.1% SDS 

©l^Hltiot 55°CT-2H]^bfeo 

*<OJ»*n *§6ftfc cDNA 7 D->tt*n^ntta6R3»JO«lfflttK:a6^V^Ts 
RISBZ(rice seed b-Zipper)l (IB?'J#f : 1) , RISBZ2, RISBZ3, RISBZ4 (Mm 
: 4) , RISBZ5 (BJ8I#9 : 6) fc#^bfeo RISBZ2 43 <fct>*RISBZ3 ttgfcfc 
ll^J:t>*^cDNA^^^U-^^#il^nr^-SREB(Izawa T. et al. 
Plant Cell 6: 1277-1287, 1994)43 «fctf RITAKNakase M. et al. Plant Mol. 
Biol. 33: 513-522, 1997)fc|S|-T w &ofco 
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[mffmZ] RISBZ cDNA©|bJ£ 

%rtz£.mfegntzMm cdnmrisbzi, risbz4, nmwz-D^xmh^wi 

mf*mfrtzo 1742bp (poly(A)MK) ©RISBZ1 cDNA(ig*^< N mfeZft 
£#?*#46491Dal ©436 &^#£^A/ei^ 0 RISBZ4 

RISBZ5 ItZti^ti 278 * £t>* 295 JWk^- Kt-&^W#£U 
^^ft&^S&^ft^ft 29383Dal £<fct/ 31925Dal -£&ofc 0 

RISBZ1 mMA©y-^-ia^ 245b-£;fc!9. MS©*§£<fc D fc^o m^M 
^ztfc, mm<DM1&3 K > <fc D Jb^tO U — ^— IB^U ^> 31 T:- yi^n- 
(uORFKJu h^nn^/ 02(Hartings H. et al. EMBO J. 8: 2795-2801, 1989). 
3A^.SPA(Albani D. et al. Plant Cell 9: 171-184, 1997). jfr^A^ BLZ1. 
£ckt>*BLZ2(Vicente-Carbojos J. et al. Plant J. 13: 629-640, 1998; Onate 
L. et al. J. Biol. Chem. 274: 9175-9182, 1999)fr£ Hffi£ftT^S#. li- 
ft £> fcfcS V > ©*B m& & & ^ £fc V > <, h £ ^ D 3 02mRNA © uORF fcfcSSIRIlii (3 
H#UW3CIfc#*££ftW§o uORF&RISBZl vMkCD Mzfe&Ls ffe© 
RISBZ mRNAfre>&Jim£ft&frofco 

F>4^trM2ZOiB2?!lttGCAATGG-C»So £©I!^J&#^tetJfr £>JI 
aj*nrv>*«tt4»©«IRiB*&E51I c(a/c)(A/G)(A/C)cAUGGCG fc-Sci/C^fco 
Hien K>fcuOHFttlOObp«iiTV>fc 0 RISBZ1S3-Kf 5Sg**D^t:t±2 
OOHH;»J&3 K>(TAG)3-F£ftT^feo F>fcpoly(A) 
&229bpT"&ofco poly(A)^W^P^n-Steg^e>i(^T-19~-24©fI^^^»; 

RISBZlfci-f* REB (Nakase M. et al. Plant Mol. Biol. 33: 513-522, 
1997). h^DJS/ 0HP-1. OHP-2 (Pysh L. D. et al. Plant Cell 5: 227- 
236, 1993). A 3= BLZl(Vicente-Carbojos J. et al. Plant J. 13: 

629-640, 1998)(EU)fcjffi&T?&!) N ^ft^ft48.2% (>f* REB) . 45.7% 
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(tftfA* BLZ1) „ 46.6% (h^^DH^ 0HP1) ©7$ ^»E^J©fflHtt* 

^bfeo ^e>^cne>©bzip m>t >®&#&Mfrofc (73.7% ~76.3%) 0 

RISBZ4 ^3«fcrf RISBZ5 fc N RITA1 (RISBZ3) £©7^ ^ IftU^l/TyOfflBItttt* 
n^tl88.8%43ckt>*47.6 Jftf&ojfeo RISBZ4 RISBZ5 h©*B|5H4& 

48.2%T»&ofc 0 RISBZ3 S 4^<tt>*5 (i^n^T'Cfg^^nTV^S 02^fe^S^ 

e>#«i$nfe 5 ocdrisbz cwkmizr^ swtQtiim&z.&^x 2o^if 

§fe(ll)o £^ RISBZ1. *Jj:t>'RISBZ2 t^m^n^ N^J;^ C*^«(± N 
RISBZ3s RISBZ4, £J;MISBZ5 T&^&LT£ ?K ^©$£JH£ bT 100-150 7 
^^3:£1^Xfrm N bT^fc(ll2, 3)o 

RISBZ1 *5J;^RISBZ2 0T^ y^ttrn U >£mA,Wfc#\ #©RISBZ * 
>^^M'riSCl©$I^^bTV^fe(III2^ 3) 0 RISBZl £J:t>*RISBZ2©N;fc 

RISBZl ©*Ii$ 207-210 >J >£^fcW>J(SGSS)#J|ffi£ti N ^J-lf-r > 
II ©^@B^J^fe5oJtH4^#^e)nfe(Hunter T. and Karin M. 
Cell 70: 375-387, 1992) (|2|2 N 3 ) 0 |BU$lftiB?y(SSSS)& RISBZ2 fr£> &jt£t5 
ffe©RISBZ^W^MT»{i^©iB^J* s ^bTV^fe(HI2 x 3) D 
ZtlZXlz h ^^D3^©0paque2(02)^>;^M©«M*^^©li!f^ 
^^fc»^2o©^^f^^;KNLSA: SV-40^^-7, NLSB: 2 0^14^^ 
-7)(Varagona M. J. et al. Plant Cell 4: 1213-1227, 1992)^lSJ^^nT^ 
So cift^©^-?©^^ RISBZl izMVTft-Dtcmms 02 £|S|D{&ffi(101 
~135£J;^232~264)fr£>NLSA ^J:^*NLSB tfflm&%mtm?W%Bi£ntzo 

immm 3 ] risbzi Mfc*®?; ah 
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RISBZlcDNA %mzm$i£fttz -Y V^Ts 7°D -££0? 

RISBZl^W^Ji^^-K-rs^yA^S^fltUfeo PCRSJfcfck RISBZ1 
cDNAOEWtS^TK^^nfeEffl^O^U^^l/^f-K (RISIf: 5'- 
ATGGGTTGCGTAGCCGTAGCT-3VI3?'J#-t : 1 8^ RELr5: 5'- 
TTGCTTGGCATGAGCATCTGT-3'/E^U#^ : 19k (RELf2: 5'- 

GAGGATCAGGCCCATAT-3VMB^J#-t : 2 0 S RISIr: 5' -TCGCTATATTAAGGGAGACCA-3' 
/Efll«: 2 1)£7°^ -7-i:btffiK -f*>7V^.y7 DNA %mmtLX, 
TAKARA LA Taq( TAKARA ^fflbTfrofco 7 5-4>T" 98°C, 10 

# -> 56°C N 30 # -> 68°C 5 #£30 1M 7;i/0 PCR£jfo£fi^ DNA 
Ibfeo RISBZ1 3tfE^7"n^-*-^£Liu £> (25) ©#&£So*Vn£ 
thermal asymmetric interlaced (TAIL) PCR fc: <fcoT±|i|§bfeo 3o©;ty=?7 
71^?- K(taill: 5 3 -TGCTCCATTGCGCTCTCGGACGAG-3' : 2 2, tail2: 
5'-ATGAATTCGCGAGGGGTTTTCGA-3 5 /lB^!J#-^ : 2 3, tail3: 5'- 
GTTTGGGAGAAATTCGATCAAATGC-3'/ia^J#-^ : 2 4 )£ftgtt7*7>f v-fc btffi 

^©^s RISBZ1 6 f@©xdp v > £ 5 {i<ZM > h D >Tlf J$£ftT 

^ 5 £ ^^Jo fe(EI 4 ) 0 RISZ1 mttox.* V l/H y h D h 
D 3^/0 02 (Hartings H. et al EMBO J. 8: 2795-2801, 1989 k v;i/#ACD 
02(Pirovano L. et al. Plant Mol. Biol. 24: 515-523, 1994k ^hA^£> 
02(Vettore A. L. et al. Plant Mol. Biol. 36: 249-263, 1998)££ XJ**& 
*c ©BLZKVicente-Carbojos J. et al. Plant J. 13: 629-640, 1998)^5^ 

risbzi m^om^m^^y^ j ^-x ^xr>^>3 yim ic «t o 

Lfzo 7=7 4 ^—^^yt/Byfmflt Sambrook et al.(Sambrook J. et al. 
Molecular cloning: A Laboratory Manual, 2nd Ed., pp. 7. 79-7.83, Cold 
Spring Harbor Laboratory Press, Cold Spring Harbor, NY))©#&k:#£o;fe 0 
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f&t>%s aw t tzmnvt <Tffi,(DmFi£mm&)& 30nt u 7 \,* 

* Y * T4 *7-~ If ct D 5' U 5' - ATGGTATGGTGTTCCTAGCACAGGTGTAGC 

-3' (ffi#I##: 2 5) ^^)5:§77^Y-MWco E©77-f 
T 5/zgCDmRNA Lfe^^s^HiS (Superscript reverse transcriptase 

kit(Gibco BRL, Paisly, UK)) £*to£ 0 jtls^^Stts $I£ift(20 mM Tris- 
HC1, 50 mM MgCl 2 , 10 mM DTT, 500 //M dNTP, 10 5 cpm 7*7 >f 5/zg mRNA, 
200 unit Superscript revers transcriptase(Gibco BRL, Paisly, UK))£ N 

fe¥SBi&jfefr e> -30—35 CDMfcti TATA 4^ 77frllffi£ftfco 3 o© ACGT ^ 
5^-7fr1fte^|§^fr«;tT63bp, 123 bp j3«ttr 198 to±«Efcjiffi£ftfci^ 
tt^WHWISafciPiPtoS^^— 7 (mtf6CH4*J:t5AACA«c^) fcUltfi&ft 
fcfrofco Dof K^^>^>^*7*Ol r 1 iliB^(AAAG)(«^<Mm^nfeo 

cnsow- 7^risbzi jftfi^oim • iteittNrii«^{cnt>?TVNeqrtt 
ttm^nso #i*fcf acgt^-7#risbzi ^ wt^K©«fl<jB5tn«ftn^ 

RISBZljtfe^gB^tKautoregulateJ^nT^Sirilte^So 
e> RISBZl 7°D^E-#-/GUS U#-*HtlK-?£«fc£>*35S CaMV rn^E-y- 
/RISBZ13tfc?£7*D h7*7* FA#Abf:^ l/JtWHtf^Otel^ 
ftttHg&tl&frofco £©^-7#>£)s RISBZl 7"P^—^-fc(i RISBZl 37 > 

^^jr«D«^iB^JiB^Jtt^*nTv>ftv>c:fc^ift*nfco -r&fe^ risbzi 

7P^-*-fr£Jiaj£ftfcACGT^-7& RISBZl ©WflMBBI"CttfcV>o 
Ts RISBZljteWSBWflS^nrv^Rrifettttfiv^ Dof M>f>&B 
l^-TS RPBF (rice prolaimin box binding factorjatfe^CDjafJ^fcioTN 
RISBZl 7°o^-*-/GUS b^-^-Jtfi^CD^^tt-fc^nfcClhfrfex Dof 
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immrn 4 ] risbz birna <Dmmm& 

©#&(Varagona M. J. et al. Plant Cell 4: 1213-1227, 1992)fcttoTs II 
ftf£5Bifr£30Bi©iI^(5, 10, 15, 20, £«fct>*30 DAFK ft&Vtfi* 

^bfeo rD-^fct±RISBZ cDNA©bZIP M >n- «T3ftlE?!Jfr £ 3 J ft 

• RISBZl 1388ft[fr £> 1742 jug; T"© 354bp 

• RISBZ2 mim^ im&£TZ<D 346bp 

• RISBZ3 741 ftfr 1226 &£"£© 486bp 

• RISBZ5 742&fr£> 1362 (ft £T?© 621bp 

A>f yi;^*-S/3>|±5x SSC 5x Denhard's^u 0.1% SDS , 50% *;i/A 
7 ^ KO»^«[»ftf 45°C^tffofeo 2x SSCs 0.1% SDS ©$g£$ N 

#v>t?o.ixssc o.i% sDs©s^«-e-tn j ?n2iBi^o3o^nt5fe^bfeo 

H5fc^-r<fc«5K:N RISBZl 3tfi?tt8?TfCD*»abTV^fe*D % ffe©f« 
fcfcttSSBgtt&ajSftfcfrofco RISBZl mRNA©^afci:|ii7£^5 Bfr£> 10 
B(5 -10 nAF)fc*^r**W*ofe e £©«&«^iRMA*ttHW6«15Bt! 
T?3fefe*. ^©WCDl^ht^tlfSTbfeo RISBZl aifi^OlBStt^l/y'J 

ymtthwp bH& t) > Risbzi ©£#¥ < »«© t:-* a&a * tzo 

7)15- 1) > mRNA fct 5 DAF £>t&fcti£tii± D#> 15 DAF 

©*k fo*K.m'J>LMW5)o ZOmmt, RISBZl **^;i/3FU>»fi^©Mtt 

pr^>©02 (Hartings H. et al EMBO J. 8: 2795-2801, 1989), DA^©SPA 
(Albani D et al. Plant Cell 9: 171-184, 1997) £ cfctM^A^© BLZ2 Mfc 
^(Onate L. et al. J. Biol. Chem. 274: 9175-9182, 1999)(l^^T*$g^^ 
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m^m(Dm^x'mmz%mbx^fz(m5 u mm % j:t>*4 © dirna i± s 
2odaf %x%*\zni}\i\sfc(D-h\zmphtz.o Msmmmummfc^titmL 

X^Mmt^mz^^tco mRNAS^b-^ii 10DAF (Cjffix.fe 0 

[nmfy 5 ] ftmmmmz#tf2> risbzi 7°d^-*-/gus i/^-^-jtfg-? 

1674©&Sfr£+213 ^■eoE^J^GUS?tfE^0±^^I^V>^o Z(DU#-#- 

mtt*. T^v2;^^v^h^m^x-(^zmxLfz(m6k)o Bwmwk-f* 

(Oryza sativa L. c.v. kitaake)©fttB(is M^£&&©<fc o LXfr-otzo 
Pstl&SWiBamHIlM h^5'«(^P^nfe7°^^T-(5' - 
AAAACTGCAGTTTTCTGA -3'/IB?!J#^ : 2 6 S ££^5'- 
AATGGATCCGCGAGGGGTTTTCGAA -3' /IB^H^ : 2 7)£J3^T\ RISBZI jt-fe-?© 
5'$^ (-1674 -+4&J:t>* -1674 -+213) £ PCR xm^Ltzo PCR^tes 
PCRSil&rI^M(10mM Tris-HCl pH8.3, 1.5mM MgCl^ 50mM KCK 0.01%(x/v)€ 
7fX 200/zM dNTPs, l^M 7°^T- S HMDNA 0.5#g N 2.5 unit Taq I 
# U y fc? )£ N 94°CT 1 fr/5Q°CX 1 #/72°CT* 2 30 tJIXft ?tz 0 
?Cim'W% PstI £J;t>* BamHI XWmbfz®%lZ pBI201 fcHftV^fz, PstI £ 
ctt>*SacI tTObfeo ^©fglts tJOD iil^tlfe RISBZI 7-D^-^-/GUS3tfE 
^^tfDNAir/t^ /W^-U-^^^-p8cHm©Sse8387I+J-^ h£J;t>*SacI 
+>-f hfcllV^o p8c&CaMV35S7'D^-*-/;W7*D^^>>7**:7*h 
7>X7x5- fe*(HPT)3tfE^^n-FbTV>§o ^M^m©^(^Be>©il 
£(Goto F. et al. Nature Biotech. 17: 282-286 )©f3$£t£o fee 
l/^-75^> K©^m^©J;ai3Urffo^o Wu e»(wu C. Y. et al. 
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Plant J. 14: 673-683, 1998)fc«fc D&HSftfc 1x21bps 3x21bp s 5x21bp GCN4 

^-7/gus m^^iy^-^-tLxm^tco ^{m^tam^ (acgt) 

i\\$ntz-ffl.<DM\<^mffiW)-& 48bp (D-t D 3* VV-tf-Y %£-&£&Ts 
M12bp GCN4^^-7(GCTGAGTCATGA/|H^J#^ : 8 )£J:tJ^JiM GCN4 
7(GCTTCCTCATGA/E^J#-t : 2 8)®4IMffIbfeo Zftt>(D 2 »J 
71/^-^ F£-46CaMV/GUS l/*-*Htfc^© Sail 43 <fc£K StuI h fc# 
Alt, 

^*#;i/77 e D h7^7 h^ffl^fe h7>^x>h7>yi!^0^(i 
Wue>(DBmi^:Ofaili^^ofeo GUS rSt£©M£&Jefferson( Jefferson R. A. 
Plant Mol. Biol. Rep. 5: 387-405, 1987)©#&k:#£v\ glucuronic^ mBit 
^e)^^nfe4-methyl-umbelliferone©m^*^iiJ^bfeo Bio Rad Kit £ 

m 6 B IZttsT ct ^ £ x ^ GUS TStt^M^^iiM^^^iOTI&jiT^ 
%mz&%frffi%fr^T^mi$ft-kft-ofeo &±<Dffimi?bs RISBZlStfs^ 

mm#&v\iOM commzm^ztcisb^ m^m^t^m^x-im(Dim^ 

uORF ft V^J( EI 6 A) «fc o T GUS 3tfc^£^JjJ£ 

^ofe(iii6B)^\ 5~io ^oytt^-^-^om'p^i^z^nHmeOo 
n s n=^> 02 tswr uorf ftmmcDwmm^t vxmmLxuz 

(Lohmer S. et al. Plant Cell 5 : 65-73)d h^bTl^Sx— * fc&ftRBftft 
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[mSm 6 ] 5U(D RISBZ # ynt%(D GCN4 =£3— 7-\©^^^ bfcfe¥ 
5 IO RISBZ * >Ji?W<D GCN4 ^5=— 7-NO^^^bfefe¥rSMI^s 

p^E-^-oT^t^n^n© risbz * \*mm*m^t£7°7z k 

^^^bfeRISBZl^n-F-r^^^^ F(±PCR^fflV>T<tMbfeo 
RISBZlO N*^f>^T41s 81 s 121 j3«ktf 161 #i07^ 7^fr£ 
£T»0fl*$£n- K-TS cDNA SiifflfSia fcWTO^-f ^-ftlBShbfco 

RIS1-1: 5'- AACCATGGTGCTG6AGCGGTGCCCGT -3' (K#f#5 : 2 9) 
RIS1-2: 5'- AACCATGGCGGCGGAGGCGGCGGCG -3' (U?!J#^ : 3 0) 
RIS1-3: 5'- CCCCATGGAGTACAACGCGATGC -3' : 3 1) 

RIS1-4: 5'- AACCATGGTTGGTTCCATCCTGAGT -3' (iE#l#^ : 3 2) 
RIS1-5: 5'- AACCATGGCTCATGCCAAGCAAGCT -3' (ffiBI*^ : 3 3) 
RIS1-6: 5'- AACCATGGATGAAGAAGATAAAGTGAAG -3' (IB?!]#^ : 3 4) 

BRIS1R: 5'- TAGGATCCGCTCCTACTACTGAAGCT -3' : 3 5) 

Ctie>©7°^^-7-©5 5 mSi^^NcoK g;fcfcfcBamHI1M h&ttJPbfco N 

*«««o^fc«t D*tonfe«f?iBi&=i p xoftfct) *: bTs Ncoi -tM h© 

ATG bfc 0 94°CT? 2 # N 94°CT' 1 #/50°Ct? 1 #/72°CT- 2 30 i^<T 
?;K 72°CT- 5 fr<D PCR «fc D tt^g bfc cDNA * Ncoi V BamHI trM U 
ft^T7^D-XW*ilbfeo ft£ftfecDNA*pRTlbO(Tqpfer R. et al. 
Nucl. Acids Res. 15: 5890, 1987) Abfeo 

RISBZ1££T>*RISBZ2 fc s GAL4DNAK^^> (T^ lM47#g) t<D 

m&#>^>7W*^-\!tZ>77ZK ^illfe, RISBZl:fe«fctf 



WO 02/31154 



PCT/JP01/08936 



3 6 

RISBZ2 (Dm* & N 3 - H f S cDNA Pfu Taq # U ^ 5 — V 

( STRATAGENE ) £ m >fc PCR ^ t| i|§ 1" 6 #> £ s 7*7-b*7*^x'-£BamHI1t 

• 7*7— K^-fT— 

RISBZ1-F1: 5'- AAGGATCCAATGGAGCACGTGTTCGCC -3' (IE3«# : 3 6) 
RISBZ1-F2: 5 5 - AAGGATCCGGCGGCGGAGGCGGCGCG -3' (E8|« : 3 7) 
RISBZ1-F3: 5'- GCC GGATCCAGTTGGTTCCATCCTGAG -3' (IBSWf : 3 8) 
RISBZ1-F4: 5 5 - AAGGATCCTGATGAAGAAGATAAAGT -3 s (E*J#t : 3 9) 
RISBZ1 Fl-2: 5'- AAGGATCCAGGAGTAGATGACGTCGGC -3' 1 (E#J#5 : 40) 
RISBZ1 Fl-3: 5*- AAGGATCCAGACGAGATCCCCGACCCGCT -3' (E?!l#f- : 4 1) 

RISBZ1-R1: 5'- TAGAGCTCTACGCCGCCGGCATCGGGCT -3' (E3Wt : 4 2 ) 
RISBZ1-R2: 5'- TAGAGCTCTAAAGGATCATATTTCCCAT -3' (IB?U#^ : 4 3) 
RISBZ1 Rl-1: 5'- TAGAGCTCTAGGCGGCCGCCGCCGGCTG -3' (E3Wf : 4 4) 
RISBZ1 Rl-2: 5'- TAGAGCTCTACGGCGGCGGCGGAGCCCA -3' (IBJWf : 4 5) 

±iB©7 0 ^ T-Sffl^Ts 94°CT?2fl\ 94°CT* 1 #/50°C7? 1 #/72°C-e 1 
fl\ 72 6 CT5^0PCR^t«fc!5^ RISBZl*<tt>*RISBZ2(D^^N^^§ 
3- Kf 5 cDNA *«MiU BamHI jS&TfSaci ?®mL2%7%V-Z>fJlZ*mm 
bfco m^tifz cDNA %m UfflmBm-ZWmZtltz 35S-564^7*-© GAL4DNA 
M -f >3- K«T*CR<?/#3&^"5 J: 7 fcHMfc, RISBZ1 © N 3«fl^© 

#i®»«*PCRT?ii«Ufeo ffibtifzMfflJjt GAL4DM M>T >3- F«T«Et: 

* & fcs 1 # 3 fi© 12bpGCN4 =e 3—7&Z> V^tt 1 ££15 5 ^© 21bpGCN4 
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• r-f 7*3 > Ytt-Jim^lt, 4x^M12bpGCN4 ; e^— 7/GUS 

K*fflV^ 0 12bpGCN4^f— 7ttjE^MfcttRISBZl*«tV02©» 

WSJM^SfcSbTV^o utl^7^U*m &3V^l/*-*-7^7 

t>-x7x7^-7°^x^ K^^n^nM-ero h7-?7 h^Abr&fgvM/ 

*V1/(D GUS »tt*»tt*$nfefcjl**<Po fee ^ 1 iz^t «t a Cx7 x 7 *-7* 
57 5: KhbT#A£*lfc35S /RISBZ1 £fci±35S /O2 0#£TT\ 
Hftfc* ©fe^^ttfcSftfco ^HM 12bpGCN4 ^-7 ©TO© GUS 
fe^Mtt^N ttf$0X7x7*-7'7;U K©^ST^*^*y77*7»>>Kl/^ 
;i/-e&ofe 0 C©^^ RISBZI fcfeM&ttGCN4^-7 fc^bTUsJ"- 

*-&fcttm&fc£'&zztifim2ntzo risbzi fc«tste¥Sttou^;n± 

±#bfeb 1~12 3fc'-©21bpGCN4^-7k:o^Tli^;fe££lgs 9rrf-t^ 
ii«WK:<E^SttOl/^;Vtf±*bfeo bfrb&#£>s 35S CaMVrp^E-*- 

ct o Tffe© RISBZ 3tfi?*»jR* * s 1/ Htfe^Ote^Mtttt 
RISBZI 02 (Dm^tHMLX 1.4^T©U^;i/bM£&£ft&frofco o|D 
RISBZI 7 >WR<Dfrifi GCN4 t 70JB£&#bTte¥*Mtefc£#3 C h 





GUS Stt (pM 4-MU/min/mg protein) 


35S/Opaque2 


2658x318 


35S/RISBZ1 


2994 ±157 


35S/RISBZ2 


44±7 


35S/RISBZ3 


1.3±1.2 


35S/RISBZ4 


17.3x0.9 


35S/RISBZ5 


31 ±8.8 
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4xl2bp GCN4^-7/GUS l/#-#Htfc^£x7x^-:7^;U K 
(H2) 

X7x»a»- GUS gtt (pM 4-MU/min/mg protein) 

»— +R1SBZ1 +0paque2 

1x12bpGCN4 32±1.5 295 + 4.5 (9.2*) 182 + 6 (5.6*) 

4x12bpGCN4 21 604 + 24.5 (28.7*) 452 + 7.5(21.5*) 

1x21bpGCN4 30±3 1318 + 55.5 (43.9*) 11 39±22.5 (37.9*) 

5x21bpGCN4 104 13222 + 1094 (127.1*) 1 1 932±22.5 (11 4.7*) 

\ytf-#-t LX lxl2bp, 4xl2bp, lx21bp and 5x21bp GCN4 motif /GUS fcfc 
¥%m^tco RISBZ1 (+ RISBZl);}3<fcl5 0paque2(+ 0paque2)?l'fE^©^{3 «fc o 

[H»J7] RISBZl*>^7|f®^iirtM h 

*»W#6ttfi4«rK: 02H:^;i/f >j GluB-1 ~- 

160 ©fK&fcfcS GCN4 ; E5 : —7(TGAGTCA)^EiS-rSCIh^0J^>{PtUfe(Wu C. 
Y. et al. Plant J. 14: 673-683, 1998) c 5/ a >"F0HKfc J:ots 

RISBZ1 ^W^gO GluB-1 jtfK^D^-^-fc&i+Sf^lM h£&£bfco 

GST-RISBZ1 ifiiir* yM%<a9S9^ *J:tflll»J:K«D M fc bTftofco 
RISBZ1 5 CD cDNAcM- K$£*ft*nj^&MIW*iM h#5'5|c*Bifc:tt 
flD^ftfcr^-fT- (RISBZ1 ; BamHI-¥rl*^ RISBZ2 ; BamHI-XhoI \ 
R.ISBZ3 ; BamHI-Sall x RISBZ4 ; BamHI-SalK RISBZ5 ; BamHI-XhoI) fcffl^T 
PCRSife*ffV>iifiUfeo PCRiHtlSMIE^^Mbfe^fcs pGEX-4T- 
3(Amersham Pharmacia Biotech)©^ D—^>^*+>-f M-glfgbfco GST- RISBZ 
M&t >^ZW(Dm%<Dfim±n*<o<Dm$:(Swvki A. et al. Plant Cell 
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Physiol. 39: 555-559, 1998)0!Ba£fcftofe o 77 -f ii^-f GST 
m&#»V?M%s binding buffer (20mM HEPES-KOH pH7.9, 50mM KC1, ImM 
EDTA and 10% glycerol KMLX 4 K?|IBa*fbfco ^GD&it^fcs -80°C£&# 

bfco 

^f-l/— *>3>^F^iftJ±N Weinberger ^(Weinberger J. et al. 
Nature 322: 846-849, 1986)®^^{C^ofeo GluBl 5'K&tt (-245-+18) § 
SallfcJitf Batfl-C-WWU fill-in gjtofc <fc oTs [a 32 P]dCTP ^WOfc 

^^;WbU GST- RISBZ1 tm&LtzmzfcUVtco #&&79V)l/7 5. F^;i/ 
(51 0.25x TBE) Ciot, GST- RISBZ1 t^ft£B$bfc DNAirJt £ b& 

frofcfc©fc#iibfco ^n-^noDNA^fM-^s deae -fe 7 t d — t% # i7 a 

GST-RISBZl7>^7KttGluB-l7'D^-^-©-165 

>ag&02©^£H&bfc(Albani D et al. Plant Cell 9: 171-184, 1997) D 
-197 fr^l8£T-<DiE^Jfcy:ACGT^--7(A/G hybrid bax)j&^£ftW5(- 
79—76)^ C© ; E5 L -7©^T->^^7 0 Dx^ r <scftfcfrofeo 

RISBZ1 ^ W^ftioT GCN4 ^-7^JtS2ft3frSfr£-^ 

TiiS-rsfefet, y;i^>7 h^*fS^©«t"5CbTffofe 0 

GluBl ru^-p-mW, (-175—155) ©21nt©E5!IfcTCGA*#JPbfeffiffl 
tt& 1 jfl*©* V3z U > 7* U fill-in KJfafc «t o 

[a 32 P]dCTP^^t>^T^SbT7°D-7^bfco ftUfflB^ffrfcbTs 3 
^•fo-f e> bTSEft*initfc 7»©*Btt«3&* D =f7 7 lx** Kfcl^gU 7 

--v>yLtco GSTii^r7>^ o 7M^ffl^fe7 r ;i/^7 httffi<Dfim±\i\i e>(wu 

C. Y. et al. Plant J. 14: 673-683, 1 998 ) £ «fc tf$fr**>©ift:fc( Suzuki A. et 
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al. Plant Cell Physiol. 39: 555-559, 1998)©i3M£fcfco MMgntz7v 
0.5/zg © GST- RISBZ l^>;^M§?l^U M"C 20 TOlfeo 

lii§rflim^©?gi§rM£ l00f^±©^5i:b©M^A-§in^feo c:©*g£ 

^S^ttT^U;!^ Yffr (51 0.25xTBE) <fcoT»r 
GST-RISBZl#>^7fffcJ:GCN4 ^9— 7%<st$21 bp © DNA ©Ttfi-^T & £ 
JC^ bTV^ «fc a * 3bp ^o^H^D*. £>tifc 21 bp © DNA Kftf >^:r -f # 

-tbTin^fe^m^frofeo gcn4 ^-7 j^n^n* e>ftfc DNAKtM-^3 

UTJDitfcW^fctts 7p-7£: l/Tfln* DNAirM-©^ 

*^<*sv>ttei:A,ifiiSb3&*»ofe(ia8B-r)o gcn4 *?-7<Dim 
mmz.&mwtox. e>ftfc dna ®t#&p ■< btjnitfe»^K:i4^7 h 

ny h*^^Ufe(H8B-F)o tots GCN4 ^E?-- 7©&M#RISBZ1 * 
^©^^m^^^W^^-rch^f,, RISBZl*>A7Kfc*GCN4 ^-7£ 

fco^T*m\ £ft£>&GCN4 ^-7*f$J|«jfcB»-r3C: i: tf*lofe 0 H 

sb-f #e>m i-st^ *n j en©^w^^t±6CN4 ^-7^©gmtf£#fc 

r*»fcgft3o RISBZ2 *J;tfRISBZ5fc*V^Ts GCN4 ^-7©$NgIE?!J« 
H#]!JD;L £> ftfe DNA frtf * 3 >^ l # - 1 bTfln* is 7 h a* > K i$% 

±fci8fcb&^(EI8C, F) 0 
eLt©*6*fre>N RISBZ ^W^gil ttfflttttlt&*tfs GCN4 W-7& 

[mum 8 ] RISBZl ©^ P ¥4 THfcrifctl 
bZIPSte^FC&SRISBZlfck fife© RISBZ * Wt^Rfc^D^ 
7£j$bT GCN4*frE?— 7h^b«^t-?>prfil4^§o RISBZ2£<fctJ<RISBZ3 



WO 02/31154 



PCT/JP01/08936 



4 1 

kRISBZl fc©IBfc*V^T^D^v-ftmt* *A»S**MEbfeo 
E£«lfcB«£ffll>T^±^RISBZl 7 wi7K£<fctfshort-form-RISBZ2 
(sRISBZ2), -RISBZ3 (sRISBZ3)7 >^7ff£Mb(H! 9A) S DNA^H^^ 
<frfco in vitro S3 bTfr^ RISBZ1 cDNA©Z7-K^ N RISBZ2 

cDNA£J;l>*RISBZ3 cDNACDbZIP M >n- Ncol h^5'^^ 
JP£ ft 7 * "7 - H yy <i * <fc tT»Jh3 h* > BamHI tf>f r tffsf Jjp £ ft fc U 

• RISBZ1, R1F : 5'- AAACCATGGAGCACGTGTTCGCC6T -3' (BB?!|#-^ : 4 6 ) x 
BRISlr : 5'- TAGGATCCGCTCCTACTACTGAAGCT -3' (S5!I#^ : 4 7) 

• SRISBZ2, dR2-l : 5 J - AAACCATGGAGGGAGAAGCTGAGACC -3' (IE?!f#^ : 4 8) N 
R2ral : 5'- AMGGATCCTACATATCAGAAGCGGCGGGA -3' (12?!J## : 4 9) 

• SRISBZ3, dR3-l : 5'- AAACCATGGATATAGAGGGCGGTCCA -3' (IB?ll#f : 5 0) , 
R3ral : 5' - AAAGGATCCTACAGCCCGCCCAGGTGGCCG -3' (S5it§ : 5 1 ) 

PCRSj^tts PCRSjJ&vI^MdOmM Tris-HCl pH8.3 N 1.5mM MgCl 2s 50mM KCK 
0.01%(W/V)-tf^>> 200//M dNTPs, I/zM^^y-, ^DNA 0.5 mg N 2.5 
unit TaqI # »J * ^-Hf )*, 94°CT« 1 #/50°CT 1 #/72°CT? 2 30 7 

PCRjsi^*NcoI^«J;rJ f BainHn?taJ»fbfe0^fc: pET8c(Novagen)£g^;£757 
7U HfcfltSSbifco ^^0/7^> KSilMilbfc in vitro IRZ/MtR 
(TNT coupled wheat germ extract systems; Promega)^jl&^ .fcoT^N^RISBZl 
£ <fc XI truncated form RISBZ2 (RISBZ2sK RISBZ3(RISBZ3s)£ji££-£fco 7* 

21 bp GCM^-yiz^htz^^-C^-t^^V^ ^-^ES'J-rSfe 
»fcy;i/$/7 bfrtif*ft-otco RISBZl £ sRISBZ2£ c fca f SRISBZ3 £fu& 
fib^t7D-7* (GCN4^-7) fcfiJ&SttfcliflU ^^v-fciPA 
T^D^V^-^GCN4^-7^^1-S3^5?)%^nfe([2l9B)c -ffc*)^ 
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RISBZ ^Wt^SliiC^W^^rP^T-Mt^il^^ofeo 

[mmm 9 ] risbzi * y^zno n *^w©^¥rsmb(c^t 

risbzi 7 > ^ 7 ncDm^^ih Y*jy%m%.tz>tMz.v : 7>y^yyy 

7-fe^£frofc 0 3 3f-0 21 bp GCN4^^— 7hCaMV35S0nr7'D^-^ 
-ffi^J^^^nfeGUS3i^^l/^-^-fcbTffilibfeo CaMV35S7°D^- 
7-T* RISBZI 7>^7K©^&M^>£S§JjI;*#s £ft£>^l/*-7-?t 
<K?£^b£tf3frgfr£iil:b£o 

N M-Y >£Xt,zfrtfX 40 7=- y^o^&£#£RISBZl 7 

7^7|t (SS^J#-% : 2(DT^;mmmz#\,\X 41-436 s 81-436, 121-436, 
161-436, 201-436 #@£<tt>* 235-436 f g©7^ilt"0fli) 
t5x7i^^-77^^ K©^U-X^ff^bfeo RISBZI 7 

fC£n-K-f&x7x77-7^7S; Khl/**-7-7°57^ K (4nb'-©12 
bp GCN4 ^-7t CaMV35S©nT7'D^-^-lB^j^|g^nfeGUS jS^) 
£7°d h7^7 h^^A-TSi:, l/*-7-7^7^ K£Wre#Ab£Ji£rJ; 
D fc^J 30 fg© GUSrStt^tB^tifco £©l/*-7-«fc^©!|£¥?£t$£ 100% 

t Ltcm&s mm 40 7 ^ ; mok&iz x-oxu -a^©rStt(i 20% 
7 m% ?<DMi&imwm&4biz mt> § c t ^mntzo 

Z(D N*WJ© 40 7*^ 7i!£ RISBZI Ofe^fStettitBfcOWfc t) 

mmv^mmW^GPliCDWhlfc^Ptjyt, RISBZ1^>^7 
W<Dm* -kmm £ ©Hhir* yn 7 £ d h fc <fc o T gain-of- 
functionm/f^M^feo HI 1 0 fc^f £9 fcs CaMV35S 7D^-^-©T& 
GAL4-DNA$S^r M ^ >t RISBZI ©#^h©E^7 >^75?©3- HIBfllfcJS 
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— (9D^-©GAL4-DNA^1M h £ CaMV35S 0nT.7°D^-^-fB 

GAL4-DNA^ M-Y >k RISBZ1 © 1—235 ^ J W%^O^W)W£x 
$ >^?ntZ(DWi&f> >^?W* C *«Jfr£ RISBZl ££#3 27#i©T 

M^mm^n^^ofedni o)o ^^{crisbzio 20#@©T^y^©OT£ 

T^^#§^rS^bfl(«b<fSTbfe(Ell 0) o *tc, RISBZ1©N*»J 

<d 8 r * jm^^^tz^n^ \st;-*-®m^m±ffi&\stco 

RISBZl ©#0^:fci (IBSWf: 2 0T^^I2?[Jfc:fcMT27~57#a, 81- 
234#g^ 161-234#g^J:^235~436#i©T^y^^-e0fl^) h GAL4- 

dna^ m ^ xom&f yw%\±vK-*-mfc^<Dumm^&m*47L 

tooL l^ot, RISBZl^>^^W(±^hV^>«J;Dtfb5N*MiJ©27 

[«^!|10] F/^>X7>^>^ltJ:^ RISBZl hffe© RISBZL > 
/^177^ ';-^>/^*-h^D$E^tS^4<bti©3SV^ 
BISBZ^>;^^7T^ 'J-C^>/H±^fJx*s GCN4 ^-7£;fri"r£ 

|5IaJt©^^te^^i^Tv^s>^p^ RisBzife*^^¥fsmbti^^i-5o c©<t 

^^«^%fe^,1-MH^0^5>^t1-Sfefe^ RISBZl £ RISBZ2 ££tf 
RISBZ3^>^^^i:0P^-eK^^>^y^t:>^^^ffofeo bZIP 
J;D±^©N*^ff^ RISBZl (1-299) k RISBZ2 (1-229)^^^ RISBZ3(1 
-137)^0P^TSmbfe o 

RISBZl © N *JB^k RISBZ2 ££t>* RISBZ3 <D DNA M ^ >CDjfl^fc 
■a-T'lis &±&® RISBZl 2:Jt«!UT*«fc*15X*iV38X©te¥«tt<blB*^b 
fee RISBZ2*iVRISBZ3©N**«fi«4aiSBZlODRA|^P^-f >K1 
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fciu RISBZ1 © DNA^-q M A >^ltt*i^n5fe?l/^l/ 
^tlfeo RISBZ2 43«krJ { RISBZ3©fe^ttflit6*J<£v^31fthb^ RISBZl 

%i^So RISBZ3 fcglbtfci: RISBZl j?t>%tti$ntz-7v U > 'Jyf > 
^(^otl^^^^IihbtW^tl^o ITO©Ci:ttRISBZ4 
5to^T*lTtt*S 0 ffeO»«?^UTN GCN4^-7fctt1-3$E*n1x©itll 

RISBZl fr£ JitB£;Hfe7D ij >U«^ M>f >tt N RISBZ2 fcfc^Tfclftftfc 
&#£ftTMSJ3fc*fjJfce>? ! s RISBZ2 ©fe¥«<btlt± RISBZl £tbi<bT£fc> 
tbZ&fr-Dfco uCD M>f RISBZ2©N*$|{PJl®27T^y^h GAL4- 

^6CN4^-7-GUSl/^-^-5t^^7-D h77^ht§Xlt<bs GUSM 

RISBZl RISBZ2 © N **S&® 27 T ^ ;W&U$rC&&£1fiSm<D7$ 7g£ 

fc|gA,nT*»5s V^O*tl©^^$£^tS'lx<btl0^bV^M^§ ; fefee)bTV^^© 
frmfet 3 Z. £ ZUfrtco RISBZ2 tmte 5 RISBZl © 8 flSOT ^ 7 ^£ 1 ofo 
RISBZ2 k-Sct*SJ:at«lft**fe^>^^K©N*«0 4Or^^lMi«i: N 
GAL4-DNA^hV-r >*ifc^-&fe^>;^^3-K-rSx7x^^~7*7 
7U KhGCN4^-7-GUSlx#-*-jt£-?£, 7°D h 757 h izMX bfco 
8H©x7x^*— ®i*re RISBZl ©N5fcJgffl9*»e> 7#i©T^ 7^£g|&bfc 
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Doointie (Dsm&nvmzntzim i i u 
mmm i i ] risbzi ®nrm«iM 

iSt£fbfife£W bTM 3<i£¥H? RISBZI fcWSttfcfllffl-? § afrgfrfcME b 

*fi?©W * 13kD 7°p 7 ^ >rD^-^-(OW»TTfa*JIB3R**fc^KfiJft 
#4 ^WU, bT RISBZI 0»»W&afr£±«E-29 © EcoRI 

h £> poly( A)*g£1M h £ X' &«rt»K* 7D ^ =• > 7°P — 652-ATG 
±D-13CDlK«lSJMgU pGTV-Bar©;W^U-^^^-«AbTs T^D^ 

f^fcB bfco RISBZI bT V> § >f *©* 7 ij - - y m&mXDmtt 

£>RNA£JiffiU RISBZI ©cDNA§7°P-7llbTs y-lfWW^U^'S- 
i>3>T*ffofe (HI 2) o C(0 RISBZI *lft»abTV>55R«i*ffl^TN BEK 

f£tH br & 5 risbzi ommnx-fr % 2ibp © gcn4 ^-y^mm^' - 

GTTTGTCATGGCTGAGTCATG -3* /ffi8J#t : 5 2 )£ 5 fM^Rfc^bfefc©£ ^ 
^A7°P^-*-/GUS l/^-^-{30^V^T^^iC3ifE : ?#Abfeff^^ 

*©HJR N CTSl/#-*Htfc?©GUS*S&fck RISBZI ©»W»3ifc J: Dn » 
3SU^;i/*fn> hP— ;i/©5xGCN4©M5(ll~14 nmol/min/mg protenOfcJt'* 
T 400 fg^±(450~750 nm/min/mg protein)^!; fc#0J3£>fr£&ofc (EI 

12) o cne©mf,, risbzi ©ffii$iB^j©T&fcofc trn 

risbzi ^jv^^>mB^(D^u^tik(DnM^>^wm^^m 

mhtZZttfXg&o 35S CaMV7 , P ; e-^-/RISBZl ^Vf'JV/nt- 
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£-/GUS N ^;i/^»;>7'P^E-^-(-980~AT6)/6USs 13K 7"D7 * >7° 

D^-^-(-652~-29)/GUS ^*7°n h h fcxl/^ h ntfb—> 

RISBZHi;c:ne>©7 0 D^-^-©GCN4^^-7^$f^ia^{3 
fe¥^rS^bUfeo 13kd7'D^>7D^-*-£§|UTy7^^ 

risbzi fciotiroi^tiil^nt^so^^ ^^i/-i/3>f^ic 

7°D ^ >jtfc^£:fcl>T&$^filr© GCN4 -7 (TGACACA, 
GATGACTCA, TGACTCAC))^7*D 7'J >>lfc^;:£^Tyu GCN4 ^Ef— 7 hf«& 
£1E?!J (GGTGACAC, GTATGTGGC, GATCCATGTCAC) &mm£h-£^2>Ztftm$tl 
tco ^dT-^e>^ RISBZl^^C.ta^iH^J^M^^ll^^^G, A, C, 
G/C, A/G, C/A 3 GCN4, 22kD zein|Si§r1M K b-32^it^ b£^tf 12bp©4 
HIOit^JiS^J^-46 CaMV 35S :3T7 0 D^-#-/GUS ©l^-^Htte^f^ft 
V>T\ -^^T'Efi^ill^feo RISBZI G/C box£J;^GCN4^ 

^-7^J;^)^^^Cl'abTV^?,^h^e>^^C^ofe (01 3) o 

#<©M^>/N-7K^^e>n-SGCN4^^-7^ffl^T^(3 
RISBZI £ SrS^bfg^ii^feo ^®^s GCN4^^— 7®n7'iH^l(TGAGTCA) 

^ ^ a^©^ * u >?t^^o gcn4 7#\ ftrntrntp^z ttPW friz 

ft^tc (014) o 
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z\o&^tzrv^-$-o%mi : izm.tmmyn?% s #&vft.*mm 
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1. TIB (a) frt> (d) 0^mfr£fe»©DNAo 

(a) I3?!J#f : 2 N 5s 7 ©Ml"ft*pfcIBtt©:r $ J Wm\i* *>ft2>* 

(b) E^J#-t: Is 3, 4s Sfcttec^rnj^fctB^CJiSiB^JCDn-Kfi 
l$£^tf DNAo 

(c) 8B#|#t:2 N 5s g;fett7©l^ftfr£i3«B©:rS yiffiW-^T 1 

(d) : i N 3s 4s *fett6cD^i"n<pfcaa*©Jia£iBWipe>&aD 

NAfc*rU rft^T^W:/y^>fXU E*l#t: 2 N 5s 

{i7 0V^f e n^^fBie0T$y^@3^^^5^W^^^f^^^35;^> 

fSttYb1-S«W6ft*-rs^ W^I^n- Kf*s if *s i cib*o dna 0 

3. -f^fi*tf*^ S*#mt:ifett2fclBttCDDHAo 

4 . st^if i e> 3 ©v>i* niptiBUi© dna o<g^ftfcffl*twa7>f"fe > 

^RNA^n-F-TSDNAo 

5 . ii&h i scvN^n^^iB^DNAc^wti^M^^^-r?) u 

6 . m^mmizm^mm^ pmrnwrnzz Ds h^ji i 3(D^?n 

frfcf3«©DNA<0|B3B**Pfil*** RNA £3- K U 11^1 1 £> 3<Wfftfr 
tlB«© DNA i: 90XJW±Offi|^H4%W-rS DNA 0 
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7 . *t«MBU6c^w-srtfttt©»*s i e> 3 ©^rnfrciaiBo dm 

-K-fSDNAo 

8 . a&$£ i e> 3 ©^-rn^tstt© dna fc^tr^* 

9 . 1 e> 3 OV>"fnA»H8Bltt© DNA £ fett»«JS 8 fcfBtt©^* 

1 0 . M$g 1 e> 3 ©^-fftfrfciBIB© DNA D 3- F^ttS^W^So 
1 1. HCT9^fB«©ff^MJ^^^ts tt&m&flW*^tt*®# 

wi^Jt©M?im> 

13. »^l<pe>70V>t , n<PK:fa«CDDMA*fcttil*3l8*rU<ttl 2lz 

1 6 . 1 4 Sfett 1 5 l:fit^xmi#oilttff, 

1 7 . Mf$£ 1 0 lzEM<D? >WFte1£&'rztmo 

1 8 . a^&JJ0&tt0T%£flF$g 1 MfBis© DNA tffttfeWfc^bfc DNA#f 

Tftfc#3fcSfe^;iWfil$fc$g'£bfc DNA«Htj£>7V A±fc;pi-f £«!fto 

1 9 . m&jwmw 6CN4 ^ y z^tsmtttb zm&m i 8 t&n<Dwmo 

2 0. GCN4^5 L -7^|B?!I##: 8s 1 3, 1 4©^? e fti!PfcfB*B© 

2 1 . *g ^iesw g/c # y * * ^^tfiB^jTfe sh^ii 1 8 izmmcDmmto 
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2 2 . ft£Mra®Ttt£fl!$fl 1 fcffi*© DNA iflltfettfcitebfc DNAjff 
A±fc*r**t«M*:*2flSffi**SClil*«Fafc^Ss 8fr£>2 1©^? 
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1/1 4 



mi 



- RISBZ1 
RISBZ2 
OHP1 



BLZ1 



SPA 
■ BLZ2 
OPAQUE2 
02-sorghum 



02-coix 



0.1 



RISBZ3 
RISBZ4 
RISBZ5 
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)DV(iAV$Offl» M » , t i , M M , LIE, , , , , 



■i 1 1 1 * 1 1 it « i • j{ «J 



}• 1 * ( I M I | I I I t IfljUt ► M » 

4i a « i tRj 

PSD, ,k„ .RTSPPQIQA, .HVLilfW. JI ,E1VG. , , , .00? 

Am. . .pe.qpictsswmw . ,qi 

DtJpSfWLPLPE . <^LVT0TGSVVI^VVT(^GGc8eS , (JD^fflG . ... . ,QI 
ELL ,lf APEPEREQPPVT6. . .IV^DVM.A||(MOQ. . . . 

UWUt||(MHH»l!lltH,»H||fllMMHMIHll.MlMH.II,Hl ifiKt MM 
M It M ■ i M • f M IM »#»•»••» i) |.m M t l tf f • Ml miiiiii m.i | • I t « I M >■ M I I Ml 
l • • • • I • I * » > | , , i , , M ♦ * I H !• M • I I I I | I I M I » | * « • • f H • » i II I |t^(« MM 




DGVPAPMSPDi 

? .,....AVL^ 

M » M M M M • t, *AVLj 

..... V ..AVL| 

lN......VPTAPVi 

StLN, . . . . .VPTEPVi 

iil.,.;....onpvANs 

KTTIVTN5 

TT5,..TPPPWWP«S 

ftlGE...,., RGEcfc 

IGG. ...... .....SGGCgAD 

B|e. AGACjM 




.VGAG...VEAAEKKTRal 

iG'l M • * M 




lESPLpSLSWlSSQKaE 
LLNA&v|irOAPISIG 

PtRFiliaspgCPNADCpCTlfjpiG 




mn 7i m 

RISBZ2 75 VPNPSPHAIAGi 

OHP'l §1VP,.„,.V| 

JLZ1 54AAD..;.,.PSI 

SPA. 80 EAS.TLVPN. 

02-sorg 83 SCP.ALMVD.PWEVDQGA. Ml .§§jP^^F.MrS(^SE.GSNNEWG^s| 

OZ-coix 87 SCS.TLHIO.PWEV^T.. ''"ffclfW^^ 

0PAQUE2 88 C(p»^^ , 

™ .25 AAA DQKfpHP, , . . ,»^^A^TOPMH. jt^$QSLNAJl*r . ,M, ....... 

*BB* WAD..., ( ...„H ..fOKfij^^ 

P5. 25 PGV LS.pjpGAR..., ..KSGLFmW^^^ 
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mm 

I6.PSG6SCSQI 
iGAPGGGSSpi 
tGGASGVSCPHL 



WW. 173 GNGJLj 

RI5BZ2 173 GMA 

0HP1 152 GTGS 

B121 141 GNWPL 

spa 163 ...Dsite..,;,;.. 

BLZ2 161 ...Dsfc..,...;, 

02-sorg 154 ...KNlM.N.GEOUNH 

02-coix 157 ..KNvM.N.GEDPINN 

OPAQUE 166 .RNNP§pH,GEOPII 

RISB23 90 ..SICAAASP 

RISBZ4 71 ..SICAAASP 

RIS8Z5 89 . .PASISDDP 



RJSBZ1 273 
RISBZ2 269 
0HP1 249 
BkZl 238 
SPA 246 
BIZZ 244 
02-sorg 248 
02-coix 251 
0PAP2 263 
RISBZ3 178 
RISB24 159 Gj 
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SEQUENCE LISTING 

<110> National Institute of Agrobiological Sciences 

Bio-oriented Technology Research Advancement Institution 

<120> bZIP type transcription factors involved in expression of rice 
storage protein gene 

<130> M0A-A0003P 

<140> 
<141> 

<150> JP 2000-311295 
<151> 2000-10-11 

<160> 52 

<170> Patent In Ver. 2.0 

<210> 1 
<211> 1735 
<212> DNA 

<213> Oryza sativa 



<220> 
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<221> CDS 

<222> (211).. (1518) 
<400> 1 

ggcacgagaa aaaacccatg ggttgcgtag ccgtagcttt cccaccattt ccttctctcc 60 

gaagcctcct cctctccgct tcctcccgcg aaaccaaatt ccaaagcatt tgatcgaatt 120 

tctcccaaac ttttccagcg ttttcaattt cgccccgatt tcggttcgaa aacccctcgc 180 

gaattcattt caaactcgtc cgagagcgca atg gag cac gtg ttc gcc gtc gac 234 

Met Glu His Val Phe Ala Val Asp 
1 5 

gag ate ccc gac ccg ctg tgg get ccg ccg ccg ccg gtg cag ccg gcg 282 
Glu He Pro Asp Pro Leu Trp Ala Pro Pro Pro Pro Val Gin Pro Ala 
10 15 20 

gcg gcc gcc gga gta gat gac gtc ggc gcg gtg age ggc ggc ggg ttg 330 
Ala Ala Ala Gly Val Asp Asp Val Gly Ala Val Ser Gly Gly Gly Leu 
25 30 35 40 

ctg gag egg tgc ccg teg ggg tgg aac etc gag agg ttt ctg gag gag 378 
Leu Glu Arg Cys Pro Ser Gly Trp Asn Leu Glu Arg Phe Leu Glu Glu 
45 50 55 
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etc gac ggc gtc cct gca ccg gcg gcg age ccg gac ggc gcg gcg att 426 
Leu Asp Gly Val Pro Ala Pro Ala Ala Ser Pro Asp Gly Ala Ala He 
60 65 70 

tac cct age ccg atg ccg gcg gcg gcg gcg gag gcg gcg gcg cgc tgg 474 
Tyr Pro Ser Pro Met Pro Ala Ala Ala Ala Glu Ala Ala Ala Arg Trp 
75 80 85 

agt agg ggc tac ggc gat cgt gag gcg gtg ggg gtg atg ccc atg ccc 522 
Ser Arg Gly Tyr Gly Asp Arg Glu Ala Val Gly Val Met Pro Met Pro 
90 95 100 

gcg gec gcg ctt ccg gcg gcg ccg gcg age gcg gcg atg gac ccc gtg 570 
Ala Ala Ala Leu Pro Ala Ala Pro Ala Ser Ala Ala Met Asp Pro Val 
105 110 115 120 

gag tac aac gcg atg ctg aag egg aag ctg gac gag gac etc gec acc 618 
Glu Tyr Asn Ala Met Leu Lys Arg Lys Leu Asp Glu Asp Leu Ala Thr 
125 130 135 

gtc gee atg tgg agg gec tct ggt gca ata cat tct gag agt cct eta 666 
Val Ala Met Trp Arg Ala Ser Gly Ala He His Ser Glu Ser Pro Leu 
140 145 150 

ggc aat aaa aca tea ctg agt ata gtt ggt tec ate ctg agt tea cag 714 
Gly Asn Lys Thr Ser Leu Ser He Val Gly Ser He Leu Ser Ser Gin 
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155 160 165 

aag tgc att gaa ggt aac ggg ata eta gtg cag acc aag tta agt cct 762 
Lys Cys He Glu Gly Asn Gly He Leu Val Gin Thr Lys Leu Ser Pro 
170 175 180 

ggc cca aat gga gga tea ggc cca tat gta aat caa aat aca gat get 810 
Gly Pro Asn Gly Gly Ser Gly Pro Tyr Val Asn Gin Asn Thr Asp Ala 
185 190 195 200 

cat gee aag caa get acg agt ggt tec tea agg gag cca tea cca tea 858 
His Ala Lys Gin Ala Thr Ser Gly Ser Ser Arg Glu Pro Ser Pro Ser 
205 210 215 

gag gat gat gat atg gaa gga gat gca gag gca atg gga aat atg ate 906 
Glu Asp Asp Asp Met Glu Gly Asp Ala Glu Ala Met Gly Asn Met He 
220 225 230 

ctt gat gaa gaa gat aaa gtg aag aaa agg aag gaa tec aac egg gag 954 
Leu Asp Glu Glu Asp Lys Val Lys Lys Arg Lys Glu Ser Asn Arg Glu 
235 240 245 

tea get aga cgc tea aga age aga aag gca get cgc eta aaa gac ctg 1002 
Ser Ala Arg Arg Ser Arg Ser Arg Lys Ala Ala Arg Leu Lys Asp Leu 
250 255 260 
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gag gag cag gta tea eta tta agg gtt gaa aac tct tct ctg ttg agg 1050 

Glu Glu Gin Val Ser Leu Leu Arg Val Glu Asn Ser Ser Leu Leu Arg 
265 270 275 280 

cgt ctt get gat gca aat cag aag tac agt get get get att gac aat 1098 
Arg Leu Ala Asp Ala Asn Gin Lys Tyr Ser Ala Ala Ala He Asp Asn 
285 290 295 

agg gta eta atg gca gac att gaa gee eta aga gca aag gtg agg atg 1146 
Arg Val Leu Met Ala Asp He Glu Ala Leu Arg Ala Lys Val Arg Met 
300 305 310 

gca gag gag agt gtg aag atg gtt aca ggg get aga caa ctt cac cag 1194 
Ala Glu Glu Ser Val Lys Met Val Thr Gly Ala Arg Gin Leu His Gin 
315 320 325 

gee att cct gac atg caa tct ccc etc aat gtc aac tct gat get tct 1242 
Ala He Pro Asp Met Gin Ser Pro Leu Asn Val Asn Ser Asp Ala Ser 
330 335 340 

gtg ccg ate cag aac aac aac cca atg aac tac ttc tec aac get aac 1290 
Val Pro He Gin Asn Asn Asn Pro Met Asn Tyr Phe Ser Asn Ala Asn 
345 350 355 360 

aat gee ggt gtt aac age ttc atg cac cag gtt tct cca gcg ttc cag 1338 
Asn Ala Gly Val Asn Ser Phe Met His Gin Val Ser Pro Ala Phe Gin 
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365 370 375 

att gtg gat tct gtc gag aag att gac cca aca gat cca gtg cag ctg 1386 
He Val Asp Ser Val Glu Lys He Asp Pro Thr Asp Pro Val Gin Leu 
380 385 390 

cag cag caa cag atg gcg age ttg cag cat ctt cag aat aga get tgt 1434 
Gin Gin Gin Gin Met Ala Ser Leu Gin His Leu Gin Asn Arg Ala Cys 
395 400 405 

ggt ggc ggc gca agt teg aat gaa tat aca gca tgg gga teg tct ctg 1482 
Gly Gly Gly Ala Ser Ser Asn Glu Tyr Thr Ala Trp Gly Ser Ser Leu 
410 415 420 

atg gat gca aat gag ctt gtc aac atg gag ctt cag tagtaggagc 1528 
Met Asp Ala Asn Glu Leu Val Asn Met Glu Leu Gin 
425 430 435 

atatcctaac aacatgatga gagcatttgg aggtgcaaat ttgcaacctg caaatgetgt 1588 
tttgtagtag tagttgttgt cgctgttttt gtctgaaact gtagtttcta tggattttgg 1648 
acttgetgag gaacatctgc ggctgttgtt gtttcaaatt gagaaaatga gggacaatgg 1708 



gacatggtgg tctcccttaa tatagegaaa aaatggttgg ata 



1742 
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<210> 2 
<211> 436 
<212> PRT 

<213> Oryza sativa 
<400> 2 

Met Glu His Val Phe Ala Val Asp Glu He Pro Asp Pro Leu Trp Ala 
1 5 10 15 

Pro Pro Pro Pro Val Gin Pro Ala Ala Ala Ala Gly Val Asp Asp Val 
20 25 30 

Gly Ala Val Ser Gly Gly Gly Leu Leu Glu Arg Cys Pro Ser Gly Trp 
35 40 45 

Asn Leu Glu Arg Phe Leu Glu Glu Leu Asp Gly Val Pro Ala Pro Ala 
50 55 60 

Ala Ser Pro Asp Gly Ala Ala He Tyr Pro Ser Pro Met Pro Ala Ala 
65 70 75 80 

Ala Ala Glu Ala Ala Ala Arg Trp Ser Arg Gly Tyr Gly Asp Arg Glu 
85 90 95 

Ala Val Gly Val Met Pro Met Pro Ala Ala Ala Leu Pro Ala Ala Pro 
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100 105 110 

Ala Ser Ala Ala Met Asp Pro Val Glu Tyr Asn Ala Met Leu Lys Arg 
115 120 125 

Lys Leu Asp Glu Asp Leu Ala Thr Val Ala Met Trp Arg Ala Ser Gly 
130 135 140 

Ala He His Ser Glu Ser Pro Leu Gly Asn Lys Thr Ser Leu Ser He 
145 150 155 160 

Val Gly Ser He Leu Ser Ser Gin Lys Cys He Glu Gly Asn Gly lie 
165 170 175 

Leu Val Gin Thr Lys Leu Ser Pro Gly Pro Asn Gly Gly Ser Gly Pro 
180 185 190 

Tyr Val Asn Gin Asn Thr Asp Ala His Ala Lys Gin Ala Thr Ser Gly 
195 200 205 

Ser Ser Arg Glu Pro Ser Pro Ser Glu Asp Asp Asp Met Glu Gly Asp 
210 215 220 



Ala Glu Ala Met Gly Asn Met He Leu Asp Glu Glu Asp Lys Val Lys 
225 230 235 240 
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Lys Arg Lys Glu Ser Asn Arg Glu Ser Ala Arg Arg Ser Arg Ser Arg 
245 250 255 

Lys Ala Ala Arg Leu Lys Asp Leu Glu Glu Gin Val Ser Leu Leu Arg 
260 265 270 

Val Glu Asn Ser Ser Leu Leu Arg Arg Leu Ala Asp Ala Asn Gin Lys 
275 280 285 

Tyr Ser Ala Ala Ala lie Asp Asn Arg Val Leu Met Ala Asp He Glu 
290 295 300 

Ala Leu Arg Ala Lys Val Arg Met Ala Glu Glu Ser Val Lys Met Val 
305 310 315 320 

Thr Gly Ala Arg Gin Leu His Gin Ala He Pro Asp Met Gin Ser Pro 
325 330 335 

Leu Asn Val Asn Ser Asp Ala Ser Val Pro He Gin Asn Asn Asn Pro 
340 345 350 

Met Asn Tyr Phe Ser Asn Ala Asn Asn Ala Gly Val Asn Ser Phe Met 
355 360 365 



His Gin Val Ser Pro Ala Phe Gin He Val Asp Ser Val Glu Lys lie 
370 375 380 
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Asp Pro Thr Asp Pro Val Gin Leu Gin Gin Gin Gin Met Ala Ser Leu 
385 390 395 400 

Gin His Leu Gin Asn Arg Ala Cys Gly Gly Gly Ala Ser Ser Asn Glu 
405 410 415 

Tyr Thr Ala Trp Gly Ser Ser Leu Met Asp Ala Asn Glu Leu Val Asn 
420 425 430 

Met Glu Leu Gin 
435 



<210> 3 
<211> 6335 
<212> DNA 

<213> Oryza sativa 
<400> 3 

tgctccattg cgctctcgga cgagcatata tgtatgacat gtgggcccgg aatgtcagta 60 
acagggaatc ctgaaaaaaa tgcagctatg tgataatttt caacgctaat gttgcagttt 120 



tctgaaaagt gtcgcaaagg ttgcagcaaa gtgatagttt agtcaataaa actgcagttt 180 
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tctgaaattt actctagttt ttttacctat ctagttggtt ttatgtgtaa ctaaacctta 240 
catcagatca aaacaagttt ataaattcac cacgtatttc cctcagctca catctttctg 300 
agaacatgat aaattcatta cattgtgcta caccatatgg ggactttaga acatgttcgt 360 
cttctttttt tttctttttt cttttttaca ttttaccttc tcagtttaca aatacttgtt 420 
agctttgcct ggatatgtaa cccaacacta tgatacaaat tttgtcaatt ctctaaaatt 480 
tttcaagttt gaaacaaatt aagatgtatg gttgtgggtg aattaatcta cattgatagg 540 
aaatgcgtta aagtacatgc aaagcttatg aaattattgc aagtagtcat catgcctcag 600 
tgagtcagtg tgcatacttg tagtgcataa ccaaattctt tttcatatac tagaaagatt 660 
caaagctgca aatgtgcatg tgaggttgat gaatggaata cacaataata catgacaata 720 
aacacatatt aaagaattta gtgcaaaaaa attgtattgt catggtacac attttaacaa 780 
ttttctttac tttttataca ttgtaaatat taattaatat ctaaaacaaa atataaagta 840 
cgggaataaa atttaattgg ctaatgtgga aatggcatgg agctaaatgt tctatatatg 900 
gtcctaacgt ttaaagataa aatacatatg tgcttgtgtt actaataata tctaaaagac 960 
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taagtagtat gtattaaata tgctagagaa cataagaaac ttaaaaactt gacgtggcaa 1020 
aatgggcgct taagcgacac atattgcact ttcagctgat cttattcccc cttttaaatt 1080 
tcatgtcccc attttgatta tcacatggaa tcaaccacat tatacctatg catccttgtg 1140 
atttctgaaa ttaaactcga aagcaaccaa gtaaagagga gggggagaaa aagttagcag 1200 
aaaacatgga tgatacatgt caataagctg ctagcataac cataagtgta gggcacgttt 1260 
cttaggacaa tggtataaag ttacaaactg aaatatcatt gttaggtcag tttgatataa 1320 
tcagtttgga ttactataga cacttgtcat agtaaataga gatggatcat ttcttaagta 1380 
gcatcactac tcttattcac gaatgtcttt gctacccttt ctgttatact tttcctcttt 1440 
ttctgtagaa agccatttgt ccttatatta tcattgtcaa attaaggatg cgtaatctac 1500 
accctcactc aaaaactttg ataagataaa aacaaataaa tccatgcctt tatagaacct 1560 
tgtcaaaatt atgctacacc tgtgctagga acaccatacc atcgtagctt acttgcacgc 1620 
tttctgttag ccctttttcc taataaaaac gtattcgtcc gtatcgttgt tatcgctttg 1680 
atcgtgtggg tttcacttta tatccgttga aacctctgtt aacacgtcca aattatttat 1740 
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atcggtatta tcactcaaga tcgtgcgggt tgttttgctt tttacgtttc ttgaagcttc 1800 
taaagagggg acaaacctat ataaatagga gaggagagca ccctctcaac tcagttcaaa 1860 
attgaaaaaa aaaagaaaaa aaaagagaag aaaaaaaaac ccatgggttg cgtagccgta 1920 
gctttcccac catttccttc tctccgaagc ctcctcctct ccgcttcctc ccgcgaaacc 1980 
aaattccaaa gcatttgatc gaatttctcc caaacttttc cagcgttttc aatttcgccc 2040 
cgatttcggt tcgaaaaccc ctcgcgaatt catttcaaac tcgtccgaga gcgcaatgga 2100 
gcacgtgttc gccgtcgacg agatccccga cccgctgtgg gctccgccgc cgccggtgca 2160 
gccggcggcg gccgccggag tagatgacgt cggcgcggtg agcggcggcg ggttgctgga 2220 
gcggtgcccg tcggggtgga acctcgagag gtttctggag gagctcgacg gcgtccctgc 2280 
accggcggcg agcccggacg gcgcggcgat ttaccctagc ccgatgccgg cggcggcggc 2340 
ggaggcggcg gcgcgctgga gtaggggcta cggcgatcgt gaggcggtgg gggtgatgcc 2400 
catgcccgcg gccgcgcttc cggcggcgcc ggcgagcgcg gcgatggacc ccgtggagta 2460 
caacgcgatg ctgaagcgga agctggacga ggacctcgcc accgtcgcca tgtggagggt 2520 
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actctctctc atctcgatcg ctgcttgctt tgcttgcttc atggcttgta cagttgtact 2580 
ggtgggttca ccatttgggg tggtggtgat gggatggctg tggcgtaatt aagtgcaatt 2640 
tttagggcat ttcctgtgat taactgtggc tagatggtcg caatttagca tagatgtgac 2700 
atatcctagc tgttactatg aatctggacc ggctctctgt ccagattcat agtactagat 2760 
gtgtcacatc cctctaaatc tcttatatta taaggaggga gtataaatta attttataag 2820 
agcacgcgtt gatgtcgata tccgcatcgt aagcccaggc actactcacg tgtgtgcttt 2880 
cttatccata ctttaatatt gtcagagtgg gatgagacaa actttaatat tgtcggggtg 2940 
tggtataata tttatattat ttccgtgtat agatttagga gtaatatgga ttaggattgc 3000 
atggaggtgc agagacttta tgtgacttct tggagccgtg cattgcttga gtgcaaagtt 3060 
aacaatttgg ttacatgttg caaaaatgat gtatagatca taggtcattg cacttatttt 3120 
gggtggtcct aggcggtatg attcatggaa tattttttgg aaattctgta ttttaccata 3180 
tttgcattac ttttcttatt attgttgttt gaaggaatta ttaggtcaca tacccttgga 3240 
agatgaaatt attttagtag aaaaaaagaa actgttatat tggaatctgg taaatttgga 3300 
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cctagaaatt ctcaccagtc gattgtagat ggggaagcag agctttcttt ttagagattt 3360 
gctccgctcc aacaaaaagt acctcgaggt actggtacct catggtacca aatcgtttcc 3420 
gatcgttgga tctaacaatg cacatcctgc ctaattagat ccaacgatcg aaaatgattt 3480 
ggtaccgtga ggtaccggta cctcgaggta ctttttgttg gaccggagaa aatatcttct 3540 
ttttatgtta gttttctaag tggggtatat aatttttgca attggatatc atactttgaa 3600 
ctcattatgt gggttcagtt tacaaatgac tacagaacat gttgatctga gcttttgcta 3660 
gttgatttca gtttacaatg tgaaacggtt ccctatataa gattataatg ccattagaac 3720 
taattaacta tgagagtgtg tgtttagctc cgatagttat taagtccctt tgcattctga 3780 
cttcaatttt tggcatgtcc atccatccac aggcctctgg tgcaatacat tctgagagtc 3840 
ctctaggcaa taaaacatca ctgagtatag ttggttccat cctgagttca cagaagtgca 3900 
ttgaaggtat tctattatgc atatgtgctt agttaaatct tctcagtacc tatgagttat 3960 
gacttatgag taatctctaa tgttgtaagc aaatctaatt tttgcgtaat gtagttttca 4020 
tattatatat atctgattgg attttccccc tatttcgaca cattcaggta acgggatact 4080 
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agtgcagacc aagttaagtc ctggcccaaa tggaggatca ggcccatatg taaatcaaaa 4140 
tacagatgct catgccaagc aagctacgag tggttcctca agggagccat caccatcaga 4200 
ggatgatgat atggaaggag atgcagaggc aatgggaaat atgatccttg atgaagaaga 4260 
taaagtgaag aaaaggtaat atgtattctt ttgcttgtgt atttttattt ttcaattcaa 4320 
cacatacaaa gagtaaacac tgagcattag cattagaaat taggggactt ttacatctat 4380 
tgatttcctt ttttcttaga aatagctttt aagtaatatg ctttagatta tcaagataat .4440 
ggatccttag tttctttcta ggtgtttcat gtttgtactg gatgtatttg attatataca 4500 
acattctcac ttttttctta gaaatgcttg agctaatgct tgctaggtgt ttcaatgctt 4560 
tatatacctg actgaatttt ggtaatgctt gttacaagct ggtgcattaa ggataattat 4620 
tgtttccgtg caagcagcta ttcatgcaaa aaaggaaaaa tgcaacgtgt atgattagaa 4680 
caatttagga ggcatttgct tcttgctttt cataacatgc tgggaatatc atgtcctgtt 4740 
gtgtctagtt gctttttcta catatgaaaa attgagttta tctactgtgg tctttttttc 4800 
cgcagcagtc agacattcat gtcgcctttt tttgtgtaat aaatacagcc ggatatttga 4860 
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gatttgagct tgtgttcttg tccaatttca ggaaggaatc caaccgggag tcagctagac 4920 
gctcaagaag cagaaaggca gctcgcctaa aagacctgga ggagcaggtt ttgtgtttta 4980 
cactattcca tttgactgca caacaaagtt ttggaatatg taagtaacaa gtgtaattgt 5040 
tgctaaatca ttgcaggtat cactattaag ggttgaaaac tcttctctgt tgaggcgtct 5100 
tgctgatgca aatcagaagt acagtgctgc tgctattgac aatagggtac taatggcaga 5160 
cattgaagcc ctaagagcaa aggtatgcaa ctgtttaagt gccttttagt cctctgtatg 5220 
aactgaacct ctctttcaaa taggtatcca attatccatg tgcattgatt ctggtcagta 5280 
ttgtgcatct ttcatggtgt agaaaaccgg aatattctac atatcaaaca tataccaaat 5340 
tttcttggaa tgaaacgaac ttctagcatt tgttcttaaa atttggtaca ggagatattg 5400 
caaatgttgt cctcttgctc cattcgaagg attaagttgt ttgccatcta ttataacctg 5460 
caacaattag actcacttgt tttgtcttga aacaaccggg tgtaactact tttctttttc 5520 
ctgcaacgta ccaggtgtaa ataatcgctt gccgaatggt gataaccaat tcacacaatg 5580 
gatcacaatc aattttaaca aagaacctga gctacactac actactgcgg tgtcgtatct 5640 
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tatagccata tgcttctaga ccacaactga aaattcatga accatgcgat gtgggttagc 5700 
taacatcttg acatgattgc aggtgaggat ggcagaggag agtgtgaaga tggttacagg 5760 
ggctagacaa cttcaccagg ccattcctga catgcaatct cccctcaatg tcaactctga 5820 
tgcttctgtg ccgatccaga acaacaaccc aatgaactac ttctccaacg ctaacaatgc 5880 
cggtgttaac agcttcatgc accaggtttc tccagcgttc cagattgtgg attctgtcga 5940 
gaagattgac ccaacagatc cagtgcagct gcagcagcaa cagatggcga gcttgcagca 6000 
tcttcagaat agagcttgtg gtggcggcgc aagttcgaat gaatatacag catggggatc 6060 
gtctctgatg gatgcaaatg agcttgtcaa catggagctt cagtagtagg agcatatcct 6120 
aacaacatga tgagagcatt tggaggtgca aatttgcaac ctgcaaatgc tgttttgtag 6180 
tagtagttgt tgtcgctgtt tttgtctgaa actgtagttt ctatggattt tggacttgct 6240 
gaggaacatc tgcggctgtt gttgtttcaa attgagaaaa tgagggacaa tgggacatgg 6300 
tggtctccct taatatagcg aaaaatggtt ggaat 6335 

<210> 4 
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<211> 1199 
<212> DNA 

<213> Oryza sativa 

<220> 
<221> CDS 

<222> (171).. (1004) 
<400> 4 

ggcacgaggc gatcaacaca aaaagcttct ctttcccttc tcctcctcgg tgatctgtct 60 

cgccggggca tctcgaaaag catccgactc cgacgccgcc gcgcgccacc acccggccga 120 

tcgccgacgc cgcagccgct ggaagcagca gggacgacgg agaatcggag atg gac 176 

Met Asp 
1 

ate gag gcg ttc ate cac ggc gga age ggg ggc ggc gac gec gac gee 224 
He Glu Ala Phe He His Gly Gly Ser Gly Gly Gly Asp Ala Asp Ala 
5 10 15 

gac cac ccg etc ggc ate ttc tec gee gec gac etc tec ggc ttc ggc 272 
Asp His Pro Leu Gly He Phe Ser Ala Ala Asp Leu Ser Gly Phe Gly 
20 25 30 

ttc gcg gac teg age ace ate aca ggg ggc att ccc aat cac ata tgg 320 
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Phe Ala Asp Ser Ser Thr He Thr Gly Gly He Pro Asn His He Trp 
35 40 45 50 

ccc cag tec cag aac ctg aac gca egg cat cct gcg gtc tec acg aca 368 
Pro Gin Ser Gin Asn Leu Asn Ala Arg His Pro Ala Val Ser Thr Thr 
55 60 65 

att gag teg cag tea tea ate tgt gca gca gca agt ccc aca tea get 416 
He Glu Ser Gin Ser Ser He Cys Ala Ala Ala Ser Pro Thr Ser Ala 
70 75 80 



acc aat ctg aac atg aag gag age caa act ctg gga ggc aca agt ggt 464 
Thr Asn Leu Asn Met Lys Glu Ser Gin Thr Leu Gly Gly Thr Ser Gly 
85 90 95 

teg gat tct gaa agt gaa teg ctg ttg gat ata gag ggt ggt cca tgc 512 
Ser Asp Ser Glu Ser Glu Ser Leu Leu Asp He Glu Gly Gly Pro Cys 
100 105 110 

gaa caa age acg aac ccg ttg gac gtg aag aga gtg aga agg atg gtg 560 
Glu Gin Ser Thr Asn Pro Leu Asp Val Lys Arg Val Arg Arg Met Val 
115 120 125 130 

tec aat egg gag tct get egg cga teg agg aag aga aag caa get cac 608 
Ser Asn Arg Glu Ser Ala Arg Arg Ser Arg Lys Arg Lys Gin Ala His 
135 140 145 
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tta get gat etc gag tea cag gtt gac cag etc egg ggc gaa aac gca 656 
Leu Ala Asp Leu Glu Ser Gin Val Asp Gin Leu Arg Gly Glu Asn Ala 
150 155 160 

teg ctt ttc aag cag ttg acg gat gee aac cag caa ttc aca act tct 704 
Ser Leu Phe Lys Gin Leu Thr Asp Ala Asn Gin Gin Phe Thr Thr Ser 
165 170 175 

gtc acg gac aac aga ate etc aaa tea gac gtt gag gec etc egg gtc 752 
Val Thr Asp Asn Arg He Leu Lys Ser Asp Val Glu Ala Leu Arg Val 
180 185 190 

aag gtg aag atg gcg gag gac atg gtg gcg egg ggg gcg ctg teg tgc 800 
Lys Val Lys Met Ala Glu Asp Met Val Ala Arg Gly Ala Leu Ser Cys 
195 200 205 210 

ggg etc ggc cac ctg ggc ggg ctg teg ccg gcg ctg aac ccc egg cag 848 
Gly Leu Gly His Leu Gly Gly Leu Ser Pro Ala Leu Asn Pro Arg Gin 
215 220 225 

gcg tgc cgc gtc ccc gac gtg etc gec ggc ctg gac tac gec ggc gac 896 
Ala Cys Arg Val Pro Asp Val Leu Ala Gly Leu Asp Tyr Ala Gly Asp 
230 235 240 

gac ccc ttc acg gec ggg ctg tec cag ccg gag cag ttg cag atg ccc 944 
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Asp Pro Phe Thr Ala Gly Leu Ser Gin Pro Glu Gin Leu Gin Met Pro 
245 250 255 

ggc ggc gag gtg gtt gac gcc tgg ggc tgg gac aac cac ccc aac ggc 992 
Gly Gly Glu Val Val Asp Ala Trp Gly Trp Asp Asn His Pro Asn Gly 
260 265 270 

ggc atg tec aag tgaaactact ggtcctactt ctatgtcagc teagctaegt 1044 

Gly Met Ser Lys 

275 

ttgaaacgtg atgtgtccaa gtgaaeggae ttgagttttt cagagtcctc gtgtcgaagt 1104 
gtcatgeact cttccctatt cctgtaatag aactgactag ctaagagact gaaagtctga 1164 
aactacgaag tataaatgtg gtggaatttg gaact 1199 

<210> 5 
<211> 278 
<212> PRT 

<213> Oryza sativa 
<400> 5 

Met Asp He Glu Ala Phe He His Gly Gly Ser Gly Gly Gly Asp Ala 
15 10 15 



r 
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Asp Ala Asp His Pro Leu Gly He Phe Ser Ala Ala Asp Leu Ser Gly 
20 25 30 

Phe Gly Phe Ala Asp Ser Ser Thr He Thr Gly Gly He Pro Asn His 
35 40 45 

lie Trp Pro Gin Ser Gin Asn Leu Asn Ala Arg His Pro Ala Val Ser 
50 55 60 

Thr Thr He Glu Ser Gin Ser Ser He Cys Ala Ala Ala Ser Pro Thr 
65 70 75 80 

Ser Ala Thr Asn Leu Asn Met Lys Glu Ser Gin Thr Leu Gly Gly Thr 
85 90 95 

Ser Gly Ser Asp Ser Glu Ser Glu Ser Leu Leu Asp He Glu Gly Gly 
100 105 110 

Pro Cys Glu Gin Ser Thr Asn Pro Leu Asp Val Lys Arg Val Arg Arg 
115 120 125 

Met Val Ser Asn Arg Glu Ser Ala Arg Arg Ser Arg Lys Arg Lys Gin 
130 135 140 

Ala His Leu Ala Asp Leu Glu Ser Gin Val Asp Gin Leu Arg Gly Glu 
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145 150 155 160 

Asn Ala Ser Leu Phe Lys Gin Leu Thr Asp Ala Asn Gin Gin Phe Thr 
165 170 175 

Thr Ser Val Thr Asp Asn Arg He Leu Lys Ser Asp Val Glu Ala Leu 
180 185 190 

Arg Val Lys Val Lys Met Ala Glu Asp Met Val Ala Arg Gly Ala Leu 
195 200 205 

Ser Cys Gly Leu Gly His Leu Gly Gly Leu Ser Pro Ala Leu Asn Pro 
210 215 220 

Arg Gin Ala Cys Arg Val Pro Asp Val Leu Ala Gly Leu Asp Tyr Ala 
225 230 235 240 

Gly Asp Asp Pro Phe Thr Ala Gly Leu Ser Gin Pro Glu Gin Leu Gin 
245 250 255 

Met Pro Gly Gly Glu Val Val Asp Ala Trp Gly Trp Asp Asn His Pro 
260 265 270 

Asn Gly Gly Met Ser Lys 
275 



r 
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<210> 6 
<211> 1362 
<212> DNA 

<213> Oryza sativa 

<220> 

<221> CDS 

<222> (23).. (907) 



<400> 6 

ggcacgaggt cggaggaagg eg atg atg aag aag tgc ccg teg gag ctg cag 52 

Met Met Lys Lys Cys Pro Ser Glu Leu Gin 
1 5 10 



ctg gag gcg ttc ate egg gag gag gee ggc gee ggc gac cgc aag ccc 100 
Leu Glu Ala Phe He Arg Glu Glu Ala. Gly Ala Gly Asp Arg Lys Pro 
15 20 25 

ggc gtg tta tct ccc ggc gac ggc gcg cgt aag tec ggc ctg ttc tct 148 
Gly Val Leu Ser Pro Gly Asp Gly Ala Arg Lys Ser Gly Leu Phe Ser 
30 35 40 



ccc ggc gac ggc gag atg tec gtg ttg gat cag agt aca ctg gac gga 196 
Pro Gly Asp Gly Glu Met Ser Val Leu Asp Gin Ser Thr Leu Asp Gly 
45 50 55 
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age ggc ggc ggc cac cag ctg tgg tgg ccg gag age gtc cgt acg ccg 244 
Ser Gly Gly Gly His Gin Leu Trp Trp Pro Glu Ser Val Arg Thr Pro 
60 65 70 

ccg cgc gee gee gee gee ttc teg gee acg gee gac gag egg acg ccg 292 
Pro Arg Ala Ala Ala Ala Phe Ser Ala Thr Ala Asp Glu Arg Thr Pro 
75 80 85 90 

gcg tec ate tec gat gac ccc aaa cca ace ace tea gcg aac cac gcg 340 
Ala Ser He Ser Asp Asp Pro Lys Pro Thr Thr Ser Ala Asn His Ala 
95 100 105 

cct gaa age gac teg gac tec gat tgc gat teg ctg tta gaa gca gag 388 
Pro Glu Ser Asp Ser Asp Ser Asp Cys Asp Ser Leu Leu Glu Ala Glu 
110 115 120 

agg agt cca cgc ctg cgt ggc acg aaa tec aca gaa aca aag cga ata 436 
Arg Ser Pro Arg Leu Arg Gly Thr Lys Ser Thr Glu Thr Lys Arg He 
125 130 135 

aga agg atg gtg tec aac agg gag tec get cga cga tec agg agg aga 484 
Arg Arg Met Val Ser Asn Arg Glu Ser Ala Arg Arg Ser Arg Arg Arg 
140 145 150 

aag cag gca cag tta tct gaa etc gaa tea cag gtc gag caa etc aaa 532 
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Lys Gin Ala Gin Leu Ser Glu Leu Glu Ser Gin Val Glu Gin Leu Lys 
155 160 165 170 

ggc gaa aac tea tec etc ttc aag cag etc aca gag tec age cag cag 580 
Gly Glu Asn Ser Ser Leu Phe Lys Gin Leu Thr Glu Ser Ser Gin Gin 
175 180 185 

ttc aat aca gcg gtc acg gac aac agg ate etc aaa teg gat gta gag 628 
Phe Asn Thr Ala Val Thr Asp Asn Arg He Leu Lys Ser Asp Val Glu 
190 195 200 



gec tta aga gtc aag gtc aag atg get gaa gac atg gtc gcg agg gec 676 
Ala Leu Arg Val Lys Val Lys Met Ala Glu Asp Met Val Ala Arg Ala 
205 210 215 

gcg atg teg tgt ggc ctg ggc cag etc ggg ctg gcg cca ttg etc age 724 
Ala Met Ser Cys Gly Leu Gly Gin Leu Gly Leu Ala Pro Leu Leu Ser 
220 225 230 

tec agg aag atg tgc caa get ttg gat atg etc agt tta cca egg aac 772 
Ser Arg Lys Met Cys Gin Ala Leu Asp Met Leu Ser Leu Pro Arg Asn 
235 240 245 250 



gat gee tgt ggt ttc aaa ggc ttg aac ctg ggt cga cag gtt cag aac 
Asp Ala Cys Gly Phe Lys Gly Leu Asn Leu Gly Arg Gin Val Gin Asn 
255 260 265 



820 
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tea ccg gtt caa age get gca age eta gag age ctg gac aac egg ata 868 
Ser Pro Val Gin Ser Ala Ala Ser Leu Glu Ser Leu Asp Asn Arg lie 
270 275 280 

tec age gag gtg ace age tgc teg get gat gtg tgg cct taagacactt 917 
Ser Ser Glu Val Thr Ser Cys Ser Ala Asp Val Trp Pro 
285 290 295 

catccgtgtt cgagagagct tgagattcta agaagcagee ggtgagaatc tgaaaaggct 977 

agttgttcag tttcctattt ttagtttatg tttgaattct ctggctacta atgctcaaaa 1037 

tctgggagag aatctaaatc gtttgggaca gataaaaaat tatgegagaa ggtgtagctg 1097 

acagaaacct tcccaaacaa atctccatca gaacctatat gtaaagtaat aeggtatect 1157 

ctgttactag gtgcatgtgc ataactgaca agetgetaag tactaggtac tacagtctga 1217 

ggcaagtatt tctggtgttt tggtgctgaa gaactatgtt ttagtgcgtt tgatctgegg 1277 

caatcaaggc catctgatcg aaatttgatt ggtataaatc tgatcgaaat ttgattggta 1337 



taagtataat agtttgattt tgatc 



1362 



f 
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<210> 7 
<211> 295 
<212> PRT 

<213> Oryza sativa 
<400> 7 

Met Met Lys Lys Cys Pro Ser Glu Leu Gin Leu Glu Ala Phe He Arg 
1 5 10 15 

Glu Glu Ala Gly Ala Gly Asp Arg Lys Pro Gly Val Leu Ser Pro Gly 
20 25 30 

Asp Gly Ala Arg Lys Ser Gly Leu Phe Ser Pro Gly Asp Gly Glu Met 
35 40 45 

Ser Val Leu Asp Gin Ser Thr Leu Asp Gly Ser Gly Gly Gly His Gin 
50 55 60 

Leu Trp Trp Pro Glu Ser Val Arg Thr Pro Pro Arg Ala Ala Ala Ala 
65 70 75 80 

Phe Ser Ala Thr Ala Asp Glu Arg Thr Pro Ala Ser He Ser Asp Asp 
85 90 95 



Pro Lys Pro Thr Thr Ser Ala Asn His Ala Pro Glu Ser Asp Ser Asp 
100 105 110 
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Ser Asp Cys Asp Ser Leu Leu Glu Ala Glu Arg Ser Pro Arg Leu Arg 
115 120 125 

Gly Thr Lys Ser Thr Glu Thr Lys Arg He Arg Arg Met Val Ser Asn 
130 135 140 

Arg Glu Ser Ala Arg Arg Ser Arg Arg Arg Lys Gin Ala Gin Leu Ser 
145 150 155 160 

Glu Leu Glu Ser Gin Val Glu Gin Leu Lys Gly Glu Asn Ser Ser Leu 
165 170 175 

Phe Lys Gin Leu Thr Glu Ser Ser Gin Gin Phe Asn Thr Ala Val Thr 
180 185 190 

Asp Asn Arg lie Leu Lys Ser Asp Val Glu Ala Leu Arg Val Lys Val 
195 200 205 

Lys Met Ala Glu Asp Met Val Ala Arg Ala Ala Met Ser Cys Gly Leu 
210 215 220 

Gly Gin Leu Gly Leu Ala Pro Leu Leu Ser Ser Arg Lys Met Cys Gin 
225 230 235 240 



Ala Leu Asp Met Leu Ser Leu Pro Arg Asn Asp Ala Cys Gly Phe Lys 
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245 250 255 

Gly Leu Asn Leu Gly Arg Gin Val Gin Asn Ser Pro Val Gin Ser Ala 
260 265 270 

Ala Ser Leu Glu Ser Leu Asp Asn Arg He Ser Ser Glu Val Thr Ser 
275 280 285 

Cys Ser Ala Asp Val Trp Pro 
290 295 



<210> 8 
<211> 12 
<212> DNA 

<213> Oryza sativa 
<400> 8 

gctgagtcat ga 12 



<210> 9 
<211> 12 
<212> DNA 

<213> Oryza sativa 



r 
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<400> 9 

catgagtcac tt 12 



<210> 10 
<211> 12 
<212> DNA 

<213> Oryza sativa 
<400> 10 

agtgagtcac tt 12 



<210> 11 
<211> 12 
<212> DNA 

<213> Oryza sativa 



<400> 11 

ggtgagtcat at 12 



<210> 12 
<211> 12 
<212> DNA 

<213> Oryza sativa 
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<400> 12 



ggtgagtcat gt 



12 



<210> 13 
<211> 12 
<212> DNA 

<213> Oryza sativa 
<400> 13 

gatgagtcat gc 12 

<210> 14 

<211> 12 

<212> DNA 

<213> Oryza sativa 



<400> 14 



aatgagtcat ca 



12 



<210> 15 
<211> 12 
<212> DNA 
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<213> Oryza sativa 

<400> 15 
agccacgtca ca 

<210> 16 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artificially 
Synthesized Primer Sequence 

<220> 

<223> The 9th and 15th nucleotide residues are inosines. 
<400> 16 

tccaaymgng arwcngc 

<210> 17 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence :Artificially 
Synthesized Primer Sequence 

<400> 17 

gtcctcygcc atcttcacct t 

<210> 18 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 18 

atgggttgcg tagccgtagc t 

<210> 19 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial SequenceiArtificially 
Synthesized Primer Sequence 

<400> 19 

ttgcttggca tgagcatctg t 

<210> 20 
<211> 17 
<212> DM 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequenceiArtificially 
Synthesized Primer Sequence 

<400> 20 

gaggatcagg cccatat 

<210> 21 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence:Artificially 
Synthesized Primer Sequence 

<400> 21 

tcgctatatt aagggagacc a 

<210> 22 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artificially 
Synthesized Primer Sequence 

<400> 22 

tgctccattg cgctctcgga cgag 

<210> 23 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 23 

atgaattcgc gaggggtttt cga 

<210> 24 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Artificially 
Synthesized Primer Sequence 

<400> 24 

gtttgggaga aattcgatca aatgc 

<210> 25 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 25 

atggtatggt gttcctagca caggtgtagc 

<210> 26 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencerArtificially 
Synthesized Primer Sequence 

<400> 26 

aaaactgcag ttttctga 

<210> 27 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 27 

aatggatccg cgaggggttt tcgaa 

<210> 28 
<211> 12 
<212> DNA 

<213> Oryza sativa 

<400> 28 
gcttcctcat ga 

<210> 29 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artificially 
Synthesized Primer Sequence 



r 
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<400> 29 

aaccatggtg ctggagcggt gcccgt 26 

<210> 30 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence Artificially 
Synthesized Primer Sequence 

<400> 30 

aaccatggcg gcggaggcgg cggcg 25 

<210> 31 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence Artificially 
Synthesized Primer Sequence 
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<400> 31 

ccccatggag tacaacgcga tgc 

<210> 32 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence .'Artificially 
Synthesized Primer Sequence 

<400> 32 

aaccatggtt ggttccatcc tgagt 

<210> 33 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 
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<400> 33 

aaccatggct catgccaagc aagct 

<210> 34 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 34 

aaccatggat gaagaagata aagtgaag 

<210> 35 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 
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<400> 35 

taggatccgc tcctactact gaagct 

<210> 36 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artificially 
Synthesized Primer Sequence 

<400> 36 

aaggatccaa tggagcacgt gttcgcc 

<210> 37 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencerArtificially 
Synthesized Primer Sequence 
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<400> 37 

aaggatccgg cggcggaggc ggcgcg 26 

<210> 38 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence Artificially 
Synthesized Primer Sequence 

<400> 38 

gccggatcca gttggttcca tcctgag 27 

<210> 39 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence Artificially 
Synthesized Primer Sequence 



r 
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<400> 39 

aaggatcctg atgaagaaga taaagt 26 

<210> 40 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencerArtificially 
Synthesized Primer Sequence 

<400> 40 

aaggatccag gagtagatga cgtcggc 27 



<210> 41 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencerArtificially 
Synthesized Primer Sequence 
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<400> 41 

aaggatccag acgagatccc cgacccgct 

<210> 42 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artificially 
Synthesized Primer Sequence 

<400> 42 

tagagctcta cgccgccggc atcgggct 

<210> 43 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artificially 
Synthesized Primer Sequence 
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<400> 43 

tagagctcta aaggatcata tttcccat 

<210> 44 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Artificially 
Synthesized Primer Sequence 

<400> 44 

tagagctcta ggcggccgcc gccggctg 

<210> 45 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence Artificially 
Synthesized Primer Sequence 
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<400> 45 

tagagctcta cggcggcggc ggagccca 

<210> 46 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 46 

aaaccatgga gcacgtgttc gccgt 

<210> 47 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Artificially 
Synthesized Primer Sequence 
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<400> 47 

taggatccgc tcctactact gaagct 

<210> 48 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence Artificially 
Synthesized Primer Sequence 

<400> 48 

aaaccatgga gggagaagct gagacc 

<210> 49 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 



WO 02/31154 
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<400> 49 

aaaggatcct acatatcaga agcggcggga 30 



<210> 50 
<211> 26 
<212> DNA 

<213> Artificial Sequence % 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 50 

aaaccatgga tatagagggc ggtcca 26 

<210> 51 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 



r 
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<400> 51 

aaaggatcct acagcccgcc caggtggccg 30 



<210> 52 
<211> 21 
<212> DNA 

<213> Oryza sativa 



<400> 52 

gtttgtcatg gctgagtcat g 
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